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OFTEN FIRST - ALWAYS THE BEST 


When we introduced the “5” system last year we knew that we were ahead of the industry. 


We didn’t realize just how far. 


WE KNEW THE NEEDS— 


When we began designing the 5/09 computer, we 
knew that the normal eight-bit microprocessor sys- 
tem was not adequate for any but the smallest, 
single user business applications. What was worse 
there was little that could be done to expand the 
capabilities of the system if the customer needed 
it. There is nothing much worse to a business 
customer than a ''dead end'' system. 


MEMORY IS THE KEY— 


Obviously a business system should be able to 
operate with multiple terminals if needed. It 
should also be able to do a variety of jobs; not just 
data processing, but also word processing and com- 
puter aided instruction. With a system limited to 
64K bytes of memory addresses such a system is 
just not practical. The amount of user memory 
available to each terminal is too small for useful 
work. 


HOW DO YOU GET IT— 


The common solution to this problem is called 
bank switching. This process is similar to a selector 
switch that turns on the bank of memory that you 
want to work with. This, however, has a few pro- 
blems. It is inefficient, therefore expensive, plus 
being slow. It is also extremely clumsy when data 
must be exchanged between two different pro- 
grams. Besides with all this you still cannot use 
more than 64K of memory for any one program. 
So what is the alternative? 


DO IT RIGHT— 


The alternative is an address bus with more than 
the normal 16 bits found on eight-bit microproces- 
sors. By using 20 address bits you can, for instance, 
address up to a million memory locations directly. 


This way you have access to any part of memory at 
any time without any intermediate processes. Pro- 
gram interaction is now no problem at all. ж 


SOFTWARE MUST MATCH— 


So far we have a computer system with a large 
memory capacity and the ability to operate with 
many terminals, but this is not enough. You need 
an operating system just as sophisticated as the 


hardware to complete the job. It must be a multi- 
tasking (therefore multiuser) operating system and 
it must be fast if it is to be useful with multiter- 
minal systems. UniF LEX® fills these requirements 
and more. It also has multiple directories, log-in 
and password features. UniFLEX® was patterned 
after UNIXTM. which is one of the most highly re- 
garded operating systems around. 


PERIPHERALS TOO— 


To complete the system we offer our smart ter- 
minals, and a variety of disk systems. We have 
everthing from a 390K byte floppy to a 40 Meg/ 
byte Winchester drive. All peripherals are compa- 
tible and so you can start with a small single 
terminal system and upgrade if necessary to a fully 
expanded system—16 terminals, 768 bytes of RAM 
memory and 96 Meg/bytes of disk storage. 


GET THE WHOLE STORY— 


If you are planning to install, or sell business 
systems you should get our information package 
on the most versatile and cost effective system on 
the market, the 5/09. You сап get a 128K system 
(less printer) for a little over $5,000.00. 


*UNIX is a Trademark of Bell Laboratories. 


SYSTEM SOFTWARE 


Languages Operating Systems 
Assembler FLEX” 
BASIC UniF LEX 
FORTRAN 
Pascal 
PILOT 


Word Processing 
Word Processing Editor 


Data Processing Text Processor 


General Ledger 
Accounts Receivable 
Accounts Payable 


Payroll Utilities 

Jobcost Debug Package 
Inventory Sort-Merge 
Maii List Diagnostics 


*Supplied with over 40 utilities 


SOUTHWEST TECHNICAL PRODUCTS CORPORATION 


219 W. RHAPSODY 


SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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Management Information Display 


Ultrasonic heart sector scan 


High-resolution display with alphanumerics 


Get the professional color 


display that has 


BASIC/FORTRAN simplicity 


LOW-PRICED, TOO 


Here's a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high- 
quality professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 


BASIC/FORTRAN programming 


Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, К, С, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 


*U.S. Pat. No. 4121283 
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Model SDI High-Resolution Color 
Graphics Interface 


HIGH RESOLUTION 


The SD's high resolution gives а 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 


Tomorrow's computers today 


Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 
computer 


DISPLAY MEMORY 


Along with the SD! we also offer an 
optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 


CONTACT YOUR REP NOW 


The Mode! SDI has been used in scien- 
tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The $0! has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 


Cromemco 


280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 954-7400 


BYTE September 1980 1 


Z-2H 


Compe ШП 15 fen 


A 


a | 


Here’s the state of the art 
in low-cost hard-disk computers 


11 MEGABYTES 
OF 
FAST HARD-DISK STORAGE 
Yes, the Cromemco Model Z-2H 
is in a class by itself in the computer 
field. 
These Z-2H features tell you why: 
@ 11 megabytes of hard-disk 
storage 
@ 64 kilobytes of fast RAM 
@ Two dual-sided floppy disk 
drives 
e Z-80A type processor 
e Fast 4 MHz operation—150 
nanosecond access time 
e Fast hard-disk transfer rate of 
5.6 megabits/second 
e Low cost 
And that's not all you get. Not 
nearly. 


BROAD 
SOFTWARE SUPPORT 


You also get Cromemco software 
support—the broadest software sup- 
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port in the microcomputer field. Soft- 
ware that Cromemco is known for. 
Like this: 

Structured BASIC 

FORTRAN IV 

RATFOR (RATional FORtran) 
COBOL 

Z-80 Macro Assembler 

Word Processing System 

Data Base Management 

And more all the time. 


FIELD PROVEN 
The Z-2H is clearly in a class by it- 
self. We introduced it last summer. 
It's field proven. It’s reliable. 
And it's rugged. Housed in a sturdy, 
all-metal cabinet. 


EASILY EXPANDABLE 
As always with Cromemco, you get 
expandability. The fast 64K RAM in 
this Model Z-2H can be expanded to 
512 kilobytes. That amount of RAM 
combined with 11 megabytes of hard- 
disk storage gives you enormous 


Cromemco 


computer power—the equal or even 
beyond what much larger computers 
sometimes offer. 

What's more, this computer gives 
you a 12-slot card cage. That's to plug 
in your special circuits as well as 
additional RAM and interface cards. 

This expandability is supported by 
still more Cromemco value — the 
Z-2H's heavy-duty power supply that 
gives you 30A at 8V and 15A at +18V 
to support plug-ins. 


LOW COST — SEE IT NOW 

The Z-2H is real. It's been in the 
field for many months. It's proven 
itself. 

You should see the Z-2H now. Con- 
tact a Cromemco representative and 
arrange for a demo. Learn that Cro- 
memco is a survey-winner for reli- 
ability. 

And learn that the Z-2H is under 
$10K. 

In the long run it always pays to 
get the best. 


280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400 
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26 BUILD A LOW-COST, REMOTE DATA-ENTRY TERMINAL 
by Steve Ciarcia 
This terminal increases the flexibility of computer home-control systems. 


46 AN 8088 PROCESSOR FOR THE S-100 BUS, Part 1 by Tom Cantrell 


Part 1 covers the basic design considerations of an S-100 processor board based on Intel’s 8088 
microprocessor. 


86 PENNY PINCHER'S JOYSTICK INTERFACE by Steven Wexler 


For about $6 and one night's work, you can add this interface to your system. 


116 APL CHARACTER GENERATOR by John W Langer 


This is a simple modification for any video display employing the MCM6571 character generator. 


126 CONSTRUCTION OF A FOURTH-GENERATION VIDEO TERMINAL, 
Part 2 by Theron Wierenga 

po 2 helps you to complete the construction of the terminal and learn to use the built-in debugging 
eatures. 


242 KHACHIYAN'S ALGORITHM, Part 2: Problems with the Algorithm 
by G C Berresford, A M Rockett, and ] C Stevenson 


A practical BASIC program can be used to explore the power and limitations of this new algorithm. 


270 EXPLORING BALLISTICS WITH YOUR COMPUTER by Robert W Jenks 


This BASIC program helps the target shooter to calculate the complex path of bullets. 


282 AN INTERRUPT-DRIVEN REAL-TIME CLOCK FOR THE TMS 9900 
by Thomas G Morris Jr 


Three selectable interrupt rates make the Texas Instruments 16-bit processor count time. 


328 A BASIC FLOPPY-DISK ACCOUNTING SYSTEM by Joseph ] Roehrig 


Here's a complete six-program package to keep your budget records in order. 


Background 


76 DISSECTING THE TI SPEAK & SPELL by Michael A Rigsby 


With these notes you can move toward the eventual goal of getting this toy to talk under personal- 
computer control. 

102 MACHINE PROBLEM SOLVING, Part 1: Trial-and Error Search, A 
Mechanical Plan to Save the Missionaries by Peter W Frey 

Simple games help to express this method of solving problems with computers. 


180 FCC REGULATION OF PERSONAL- AND HOME-COMPUTING 
DEVICES by Terry G Mahn 


New rulings by the FCC will affect the use and manufacture of personal computers. 


206 VARIETIES OF THREADED CODE FOR LANGUAGE 
IMPLEMENTATION by Terry Ritter and Gregory Walker 


Some kinds of threaded code are position and system independent. 


230 EDUCATION FORUM: NEW CULTURES FROM NEW TECHNOLOGIES 
by Seymour Papert 


Children should learn to compute in the same way they learn to talk. 
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RS-170 com- 
posite or direct 
drive output 


8 level 
interrupt tie-in 


IEEE S100 bus 
compatible 


Screenware™ Pak I 


A 4K byte operating system resident in PROM 
on MicroAngelo™ Pak I emulates an 85 char- 
acter by 40 line graphics terminal and provides 
over 40 graphics commands. Provisions exist 
for user-defined character sets and directly 
callable user extensions to Screenware Pak I. 


SCION Corporation 
8455-D Tyco Road 
Vienna, Va. 22180 

(703) 827-0888 
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MICROANGELO 


HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 


by 


SCION 


CORPORATION 


Light pen 
interface 


Time multi- 
plexed refresh 
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Host Resident Terminal Software 


An interface software package that coordi- 
nates input/output from the MicroAngelo™ 
graphics board, the MicroAngelo™ keyboard, 
and your computer The result is a flexible, 
yet sophisticated graphics terminal. 


European Diatributor. 
Micro Diversions UK Ltd. 
17/18 Mesnes Street 
Wigan, England WN1 ТОР 
09-423 4311 
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Now-Break Through The 64K 
Micro-Memory Limit! 


SWEET 
SIXTEEN 


TC Б 
mmm 


SAVE $50.00 
LIMITED TIME OFFER 


Don't buy any more antique RAMs (RAM without 
bank select) — now there's Netronic's new 
SWEET SIXTEEN board featuring a universal soft- 
ware bank select system. SWEET SIXTEEN is 
capable of addressing 2,048 different banks. 
With SWEET SIXTEEN boards you can add mem- 
ory beyond the 64K limit, or expand to a multi- 
terminal system. 


LOOK AT THESE FEATURES: 


© 300 NS. low power 2114's. 

€ Software Bank Selector — Universal decoder 
works with Cromenco, Alpha Micro, Netronics, most 
other systems, or your design. Onboard dip 
switches: Bank Select Enable; Reset Enable; Reset 
Disable; Port Address; Port Data. 

® All inputs And Outputs meet the proposed IEEE 
standards for the S- 100 bus. 

ө 4.0 MHz Operation. 

9 Schmitt Trigger Buffer on all signals for maximum 
noise immunity 

© Addressable On 16k Boundaries, 0-64К, dip 

switch selectable. 

Phantom Option, dip switch selectable. 

PWR/MWRITE Option, dip switch selectable. 

LED Indicator to display status. 

Glass Epoxy PC Board with gold-plated contacts 

and double-sided solder mask. 

€ Fully Socketed. 

€ Four Separate Regulators for maximum stability. 


10-Пау Money-Back Policy For Wired & Tested 
Unit: Try a fully wired board — then either keep it, 
return it for kit. or simply return it in working condi- 


tion. Continental U.S.A. Credit Card Buyers 


CALL TOLL FREE: 
800-243-7428 


From Connecticut Or For Assistance 
(203) 354-9375 


Please send the items checked below: 


C SWEET SIXTEEN kit; No. S-16 ... (reg. price 
$249.95) now $199.95* 

І SWEET SIXTEEN, fully assembled, tested, 
burned in; No. S-16W ... (reg. price $289.95) 
now $239.95* 

*Plus $2 postage & insurance. Connecticut residents 

add sales tax. 

Total Enclosed: S 77 7 7  _ 

Г] Personal Check Г] Money Order/Cashier's Check 

O VISA O Master Charge (Bank No. ) 

Acct. No, __ Exp. Date 


Signature 
Print 
Name 


Address 
City 
State Zip 
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Editorial 


Intellectual Ethics and Software 


An Inquiry Into the Nature of Ideas, 
Academia, and Commerce 


Carl Helmers 


Recently, I encountered an old problem again. A problem in this sense is a 
body of questions and my tentative answers. An old problem is like an old 
jacket. You get familiar with the intricacies of its individual creases, wrinkles, 
and holes. It may not be currently stylish, or even in the best of conditions. Yet 
it is hardly worth throwing out because of a shared body of experience. So, 1 
had long ago packed this problem away in my mental baggage. 

The problem | refer to is ethical in nature; it has epistemological attributes as 
well. It is the problem of interfacing the world of ideas with the world of com- 
merce. In its simplest form it is a two-part question: “who originated an idea?" 
and "what is the value of that idea?" The problem, which has great practical 
implications in our technological civilization, is that of encouraging innova- 
tion by means of rewards in the worlds of ideas and commerce. The ethical 
position implicit in my viewpoint is simple honesty. Its intellectual expression 
is that credit should be given where credit is due in a freely operating world of 
ideas. In a laissez-faire world of commerce, its expression is that value in the 
marketplace should be given where value is due, in a framework of freely 
chosen relationships. 

We humans have two worlds of activity: the intellectual world and the 
world of commerce. Each has its own characteristics. One deals with ideas and 
thoughts freely expressed. The other deals with material goods freely traded in 
the marketplace. We can engage in both of these very natural human pursuits 
to the extent that we are politically free of arbitrary laws and interference. 

What, you might ask, brings about a discussion of ethics in the marketplace 
at this time? The particular impetus to this discussion is an incident that came 
to my knowledge at a recent trade show. Inasmuch as the incident is far from 
closed, I will not disclose the names of the parties involved. But the situation in 
its abstract form is worth using to explore some of the ethical problems of 
commerce in ideas, particularly software for small computers. 

Several years ago, a small group of academics began pursuing a particular 
line of inquiry that related to the nature of computer design for human interac- 
tion. The charter of this group of researchers might have been expressed as: 
"Find the problems of human interaction with computers, and experiment with 
any solutions you may find." As in any academic pursuit, the inquiry 
generated many published papers over more than a decade. The fact that these 
papers also generated some exciting hardware and systems software entered 
the picture along the way. 

Both the software and hardware developments of this group's research have 
been and are generously underwritten by the sponsoring organization where 
the activity takes place. In fact, the sponsoring organization did not expect the 
research to have any immediate practical expression in the marketplace, 
because it was basic research. 
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“For reliable data storage, 
I recommend systems with 


Shugart disk drives? 


“The last thing you need when you put large family of drives, too—in all sizes and 
your personal computer or small business capacities to suit your system storage 
system to work is a disk drive that you needs. For the smaller system, the original 
can't rely on. If the drive quits, your 5l4-inch Minifloppy " stores 250 to 500 
system is out of business? kilobytes (single or double-sided)—thats 
Thats why more and more manu- about 50 to 100 pages of printed material. 
facturers and dealers depend on Shugart Our single and double-sided 8-inch 
disk drives for reliable data storage. These floppys store 800 to 1600 kilobytes. And 
professionals don't want disk drive prob- for systems that need a larger data base, 
lems any more than you do. Shugart has a our 8-inch or 14-inch fixed disk drives 


Tom Knight, President— 
Nycom, Los Altos, California 


store from 5 to 58 megabytes. No other 
manufacturer offers such a wide variety of 
disk storage for personal computer and 
small business systems. 

Word processing, general business, 
accounting—big system or small, you can 
rely on Shugart drives. We're known as the 
Headstrong company for good reason. 
We're Headstrong about reliability, quality, 
and value. Ask your dealer. He knows us. 


Rely on the 


Headstrong Company. 


TM -Minifloppv is a trademark of Shugart Associates. 


JP. Shugart 


475 Oakmead Parkway, Sunnyvale, California 94086 


OUR PRICES 
ARE 
TOO LOW 
TO 
ADVERTISE! 


CHECK THEM—CALL TOLL FREE! 


800-243-7428 


LOOK WHAT WE OFFER! 
HAZELTINE 


Terminals 


CENTRONICS 


Printers 


LEAR-SIEGLER 


Terminals/ Printers 


DATAPRODUCTS 


Printers 


ANADEX 


Printers 


BE SMART- 
DON'T BUY 
UNTIL YOU 
CHECK OUR 
PRICES! 


— — MASTERCHARGE 
——— VISA — COD 
—— PERSONAL CHECK 
— —— MONEY ORDER 


ISNNETRONICS 


RESEARCH & DEVELOPMENT, LTD. 
333 Litchfield Rd., New Milford, CT 06776 
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Naturally, the members of the 
group communicated with others at 
similar academic and industrial 
research laboratories of the land, by 
means of conversations at con- 
ferences and meetings, as well as writ- 
ten communications of academic pro- 
fessional organizations. This type of 
communications between peers is an 
essential part of any productive 
research field. In short, word of their 
ideas got out. 

Enter the publicist. 

Now, intellectually and ethically 
we cannot argue with the following 
thought: when an opportunity is 
available to pursue some perceived 
value, we should go ahead and pur- 
sue it. There is no way one could 
complain about this kind of action 
since it is the essence of human ac- 
tivities, This attitude is a prelude to 
all research and innovation. 

The publicist had all the right 
words. He was fluent in the jargon of 
computers. He perceived the enthus- 
iasm with which the researchers 
described their activities personally 
and in print. He thought it would be 
good to tell the world about what was 
going on. And that is what he pro- 
ceeded to do by means of a self- 
published work which was indeed 
ahead of the technology of practical 
general-purpose microcomputers. 

Up to this point, our publicist had 
done nothing to which we could ob- 
ject. He was taking published works, 
analyzing them and pointing out the 
implications that these works have. 
But having caught the enthusiasm, he 
was beginning to grow impatient. 
After all, our researcher friends are 
involved in research, not in en- 
trepreneurial activities. What our 
publicist had done, however, was 
create among people stimulated by 
small computers an intellectual and 
commercial demand for an excellent 
concept. 

Enter the entrepreneurial program- 
mer. He is the archetypal program- 
mer who, given a challenge, immedi- 
ately proceeds to code. Probably as a 
result of the ballyhoo created by the 
publicist, the entrepreneurial pro- 
grammer proceeded to dig up the 
published works of our thinker 
friends. 

These works were indeed complete, 
and can be found in the technical 
journals published during the 1970s. 
They even include all the information 
necessary for the entrepreneurial pro- 


grammer to implement a version of 
one of the crude, early approaches 
our researcher friends investigated in 
their pursuit of the problem. Now, as 
a published work, these documents 
were intended for use by other 
researchers and anyone else with a 
programming problem. 

The problem arises when we ex- 
amine the manner in the which the 
publicist was going to use the pub- 
lished works of our researchers. It is 
one thing to implement a version of a 
program and sell the particular exam- 
ple as a toy. But it is quite another 
thing to name it the same as our 
researchers' ongoing project, imply in 
advertising that it is the same (when it 
is not), and generally imply that its 
use is sanctioned by its original 
authors at the research establishment. 
This is not the same as simply 
crediting the source in a published 
work and proceeding to implement a 
version under a different name and 
with particular variations. 

Here, we find the complicity of the 
publicist and the entrepreneurial pro- 
grammer as a pair. The publicist now 
had an opportunity to reach for the 
brass ring of the software that our 
research friends had not yet made 
available to him. He found the ring in 
the entrepreneurial programmer's 
product. So, the publicist has recently 
been pushing the entrepreneurial pro- 
grammer's product at whatever 
forum he can find. This situation had 
been fermenting for some time when 
all parties showed up at a recent con- 
vention. 

The situation came to a head at the 
convention when our researcher 
friends arrived on the scene. I became 
involved to the extent of providing a 
sympathetic ear in conversation with 
one of my friends from the laboratory 
in question. By all reports, the en- 
trepreneurial programmer later be- 
came involved in some heated dis- 
cussion of these points with the pub- 
licist, my research friends, and 
several individuals well aware of the 
issues involved (not including 
myself). 

As of this writing, the matter re- 
mains unresolved. The entrepreneur 
still has not decided whether to 
change the name of his program or 
not, but I hope that, through the 
mediation of several individuals who 
know the facts of the matter, he will 
recognize the error of his ways and, 
in so doing, learn a bit about the in- 


,. At Intersystems, . 
dump’ is an instruction. 


Not a way of life. 


(Or when you're ready for IEEE 5-ЮО, will your 
computer be ready for you?) 
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We're about to Бе gadflies again. 

While everyone’s been busy 
trying to convince you that large 
buses housed in strong metal 
boxes will guarantee versatility 
and ward off obsolescence, we’ve 
been busy with something better. 
Solving the real problem with the 
first line of computer products 
built from the ground up to con- 
form to the new IEEE S-100 Bus 
Standard. Offering you extra ver- 
satility in 8-bit applications today. 
And a full 16 bits tomorrow. 

We call our new line Series 
ІІМ And even if you don't need the 
full 24-bit address for up to 16 
megabytes (!) of memory right 
now, they're something to think 
about. Because of all the perform- 


ance, flexibility and economy 
they offer. Whether you're looking 
at a new mainframe, expanding 
your present one or upgrading 
your system with an eye to the 
future. (Series Il boards are com- 
patible with most existing S-100 
systems and а// IEEE S-100 Stan- 
dard cards as other manufacturers 
get around to building them.) 
Consider some of the fea- 
tures: Reliable operation to 4MHz 
and beyond. Full compatibility 
with 8- and 16-bit CPUs, pe- 
ripherals and other devices. Eight 
levels of prioritized interrupts. Up 
to 16 individually-addressable 
DMA devices, with IEEE Standard 
overlapped operation. User-selec- 
table functions addressed by DIP- 
switch or jumpers, eliminating sol- 
dering. And that's just for openers. 
The best part is that all this 
heady stuff is available now! In 
our advanced processor — a full 
IEEE Bus Master featuring Memory 
Map™ addressing to a full mega- 
byte. Our fast, flexible 16K Static 
RAM and 64K Dynamic RAM 
boards. An incredibly versatile and 
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economical 2-serial, 4-parallel 
Multiple 1/O board. 8-bit A/D-D/A 
converter. Our Double-Density 
High-Speed Disk Controller. And 
what is undoubtedly the most flex- 
ible front panel in the business. 
Everything you need for a com- 
plete IEEE S-100 system. Available 
separately, or all together in our 
new DPS-1 Mainframe! 

Whatever your needs, why 
dump your money into obsolete 
products labelled "IEEE timing 
compatible" or other words peo- 
ple use to make up for a lack of 
product. See the future now, at 
your Intersystems dealer or call/ 
write for our new catalog. We'll 
tell you all about Series Il and the 
new IEEE S-100 Bus we helped 
pioneer. Because it doesn't make 
sense to buy yesterday's products 
when tomorrow's are already here. 


NY TM 
Ше ПРШ 
Ithaca Intersystems Inc., 
1650 Hanshaw Road/PO. Box 91, 


Ithaca, NY 14850 
607-257-0190/TWX: 510 255 4346 
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The days of complicated, unreliable, 
ve RAM ae gone: 
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“INTRODUCING 


the ultrabyte memory board 


Q 5 complete kit 
with 16K memory 
Е 


Netronics consistently offers innovative products at un- 
beatable prices. And here we go again — with JAWS, 
the ultrabyte 64K 5100 memory board. 

ONE CHIP DOES IT ALL 

JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from Intel that does it a//. Intel's 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts .. . delay lines ... massive 
heat sinks . . . unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 

Look what JAWS offers you: Hidden refresh . . . fast 


performance . . . low power consumption . . . latched 
data outputs ... 200 № 4116 RAMs ... on-board 
crystal . . . 8K bank selectable. . . fully socketed . . . 


solder mask on both sides of board . . . designed for 
8080, 8085, and 780 bus signals . . . works in Explorer, 
Sol, Horizon, as well as all other well-designed 5100 
computers. 

GIVE YOUR COMPUTER A BIG BYTE OF MEMORY | 


POWER WITH JAWS — SAVE UP TO $90 ОМ 
INTRODUCTORY LIMITED-OFFER SPECIAL PRICES! 


UNDECIDED? ТЛУ A WIRED 16K JAWS IN YOUR COMPUTER ON OUR 
-.0- ПАУ Р MONEY- BACK OFFER (SPECIFY YOUR COMPUTER). 


“CONTINENTAL vs ЗА. CREDIT CARD BUYERS OUT SIDE CONNECTICUT CALL 


CALL TOLL FREE 800-243-7428 | 


From Connecticut Or For Assistance. (203) 354-9375 Dept. | 
EN NETRONIC RESEARCH & во! 
DEVELOPMENTLTD, 


333 Litchfield Road, New Milford, CT 067761 


Please send the items checked below: 

C1 JAWS 16K RAM kit, No. 6416, $199.95.* 

CI JAWS 16K RAM fully assembled, tested, burned іп, 

No. 6416W, 5229 95.“ 

CI JAWS 32K RAM kit, No. 6432, (reg. price $329.95), 
SPECIAL PRICE $299.95.* 

. ] JAWS 32K RAM fully assembled, tested, burned іп, 
No. 6432W, (reg. price $369.95), SPECIAL PRICE 
$339.95.* 

C] JAWS 48K RAM kit, No. 6448, (reg. price $459.95), 

SPECIAL PRICE $399.95.* 

Г] JAWS 4BK fully assembled, tested, burned іп, No. 
6448W, (reg. price $509.95), SPECIAL PRICE 
$449.95. 

LJ JAWS 64K RAM kit, No. 6464, (reg. price $589.95), 
SPECIAL PRICE $499.95.* 

C] JAWS 64K RAM fully assembled, tested, burned іп, 
No. 6464W, (reg. price $649.95), SPECIAL PRICE 
$559.95.* 

Г] Expansion kit, JAWS 16K RAM modute, to expand 
any of the above in 16K blocks up to 64K, No. 16EXP, 
$129.95.* 

* All prices plus 52 postage and handling. Connecticut 
residents add sales tax, 

Total елпгісей |242 5902- 

ГІ Personal Check Г] Money order or Cashiers Check 

L] VISA Г] MASTER CHARGE (Bank No. _ _ _ _ ) 

Acct. No. Exp. Date 

Signature 

Print Name .. 

Address 

City 

SEA ou oem m ome 

[.] Send me more i information 
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tellectual versus commercial realms 
of endeavor. 1 have learned that some 
sort of decision will probably have 
been made by the time you read this. 

As for the publicist, he continues in 
his inimitable style to spin wheels of 
fancy. 

In the intellectual marketplace of 
ideas, the coin of the realm is 
thought. He or she who owns a 
reputation as a result of careful 
thought has a purse full of golden 
coins ready for the bazaar of ideas. A 
marketplace of ideas or commerce is a 
human activity where all parties 
benefit as a part of trade. One cannot 
expect willing and bountiful trading 
when one party plays by a set of rules 
different and incompatible from the 
other's set. 

The productive results of innova- 
tion and thought carry a requirement 
for the respect of the rules of the 
game. One of these rules in the in- 
tellectual world could be stated "thou 
shalt not take thy neighbor's reputa- 
tion as thine own." When you use an 
idea, credit its source where appro- 
priate, but do not pretend to imply 
that your version of the thought is the 
same. 

It is perfectly fine to use an inspira- 
tion from someone's published 
thought in a commercial product of 
your own. But be sure that you make 
clear that the product is your own! 
Credit the inspiration to be sure. 
However, if you do not have an en- 
dorsement from the source of the in- 
spiration, do not attempt to advertise 
that thought in any way as a product 
endorsed by the source of the inspira- 
tion. 

Naturally, the ideal state is that in 
which the researcher is also able to 
capitalize directly on the results of his 
or her innovation. By being the first 
to it and the best able to understand 
the problem, an inestimable advan- 
tage is gained over the nonoriginal 
machinations of those who merely 
implement the published designs. 

The main rewards of research must 
be understood for what they are: an 
appreciation of difficult problems and 
the satisfaction of seeing them 
through to a better understanding. 

Occasionally in research a com- 
mercial gold mine is found that ex- 
udes some of its wealth on the in- 
novator. But this is a small part of 
motivation for a life of ideas. The in- 
novator's reputation is based on a 
mutual trust and fascination with 


ideas. Entrepreneurs with a long-term 
point of view respect this trust by 
avoiding any semblance of potential 
violation of that trust. End of com- 
mentary. 


A Note 

The lives of individuals are marked 
by a series of changes through 
growth. Enterprises evolve in much 
the same way. BYTE has gone 
through many such changes. It began 
as an idea in the minds of my 
associates and me five years ago. 
After much hard work it matured to 
the point where it now has a circula- 
tion in excess of 160,000 and an 
assured future as a member of the 
family of magazines published by 
McGraw-Hill. This issue marks the 
fifth anniversary of BYTE'’s first issue, 
published in September 1975. 

Since BYTE has matured to the 
point where a founder's day-to-day 
input is no longer a requisite to the 
continued health of the venture, I am 
now in the fortunate position of being 
able to indulge in my other interests 
and goals. While continuing with 
many of the functions at BYTE that 
have occupied me over the last five 
years, I will be able to engage in con- 
sulting activities related to the 
technology of, and markets for, small 
computer systems. Such activities 
have always been of great interest to 
me. Only with the evident maturity 
of BYTE and the cooperation of 
McGraw-Hill am I now able to spend 
about half of my time on such ven- 
tures. 

The day-to-day operations of the 
magazine will be in the very capable 
hands of my successors, Chris 
Morgan and the technical editors of 
BYTE's staff. My new relationship 
with BYTE is reflected in a new title 
on the masthead: "Founding Editor." 
With my continued intimate involve- 
ment with BYTE, I shall truly have 
the best of both worlds. . . .CHm™ 
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Maybe we can 
Save you a call. 


Many people have called with the 
same questions about the AIO. 
We'll answer those and a few more here. 


Q: Does the AIO have hardware handshaking” 
А: Yes. The serial port accommodates 3 types — ВТ$. 


CTS, and DCD. The parallel port handles ACK, ACK, 
BSY, STB, and STB. 


Q: What equipment сап be used with the AIO? 


А: A partial list of devices that have actually been tested 
with the AIO includes: IDS 440 Paper Tiger, Centronics 
779, Qume Sprint 5, NEC Spinwriter, Comprint, Heathkit 
H14, IDS 125, IDS 225, Hazeltine 1500, Lear Siegler 

ADM-3, DTC 300, AJ 841. 

Q: Does the AIO work with Pascal? 

A: Yes. The current AIO serial firmware works great 
with Pascal. If you want to run the parallel port, or both 
the serial and parallel ports with Pascal. order our 
"Pascal Patcher Disk? 


Q: What kind of firmware option is available for 

the parallel interface? 

A: Two PROMS that the user installs on the AIO card 
in place of the Serial Firmware РКОМ* provide: 
Variable margins, Variable page length, Variable 


indentations, and Auto-line-feed on carriage 
return. 


Q: How do Linterface my new printer to my Apple 

using ту AIO card? 

A: Interconnection diagrams for many popular 
printers and other devices are contained in the 
AIO Manual. If your printer is not mentioned, 
please contact SSM's Technical Support Dept. 


and they will help you with the proper 
connections. 


Q: I want to use my Apple as a dumb terminal 
with a modem on a timesharing service like 
The Source. Can I do that with the AIO? 
А: Yes. A “Dumb Terminal Routine" is listed 
in the AIO Manual. It provides for full and 
half duplex, and also checks for presence 
of a carrier. 
@: What length cables are provided? 
А: For the serial port, а 12 inch ribbon cable 
with a DB-25 socket on the user end 
is supplied. For the parallel port, a 72 inch 
ribbon cable with an unterminated user 


end is provided. Other cables are available 
on special volume orders. 


The AIO is just one of several boards 

for the Apple that SSM will be introducing 
over the next year. We are also 

receptive to developing products to 
meet special OEM requirements. 


rive So please contact us if you have 

2190 Paragon D а 95131 а need and there is nothing available 
Californt t : 

San Jos 1400 | o meet it. 

(408) 9 д 
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SSM Microcomputer Products 
2190 Paragon Drive 


San Jose, California 95131 
(408) 946-7400 


ht and the Apple. 


If you could talk to Thomas Edison, 
he’d tell you what it was like to turn the 
lights on in 1879. You could tell him about 
some bright ideas of the 20th century... 
particularly, a technological phenomenon 
that can handle everything from solar heat 
control to lighting your home via voice 
command. The Apple personal computer. 


Expand your own 
inventiveness with the 
always-expandable Apple. 


Take a look inside your local computer 
store. There's a range of Apple systems 
for you... whether you want expansion 
capabilities of four or eight accessory 
slots...or memory expandable to 64K 
bytes or 128K bytes. With this kind of flexi- 
bility the possibilities for creating your 
own computer system are endless. 

Want to add an A to D conversion 
board? Apple makes it happen. Want to 
plug into time sharing, news and elec- 


With Apple, Edison could've written a 
program to determine wby some filaments 
burned longer than others. 


tronic mail services? Apple does it all. 
Because Apple is the most popular per- 
sonal computer with the least complicated 
interface, over 100 companies supply 
peripherals for the Apple family... includ- 
ing an IEEE 488 bus for instant control. 


Disk drives, a tool kit 
and creativity in color. 


Apple was one of the first to use 
disk drives for increased performance 


and application versatility. Today, our 5 48 


disk drive offers high density (143K bytes) 
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high speed and low cost. No 
wonder this drive is the most 
popular on the market. 

But now Apple goes one 
better with the DOS Tool Kit. 
À series of utility programs, 
it gives you the freedom to 
easily design 280h x192v 
graphic displays in a palette 
of living color...depending 
on your choice of Apple 
system. 

Edison was first with the 
movie camera and projector. 
Now, with Apple's DOS Tool 
Kit, you can be first to work 
wonders with colorful 
creative animation. 


Imagine the 
broadest líne 
of software 
programs ever. 


Apple's broad line of 
peripherals is equalled only 


by the most extensive line of software 
you'll find in the personal computing 
world. Since more than 170 companies 
offer software for the Apple family, you 
can have one of the most impressive 


program libraries ever. 


When you write your own programs, 
your Apple speaks creatively in BASIC, 


qu 


i = "HE 


Edison bad the first movie 


сатеға... апа Apple bas 
the DOS Tool Kit that takes 
you into the colorful world 
of animation. 


Pascal, FORTRAN, PILOT and 
6502 assembly language. 
Use these languages to score 
a sonata. Apple will play 
back your musical master- 
piece on its built-in speaker. 
Edison listened to his 
voice on a revolutionary 
phonograph in the 1800s... 
now you can listen to the 
sounds of today with Apple's 
inventive family of personal 
computers. 


Where to find even 
more illuminating 
Apple experiences. 


There's always something 
new being invented at Apple to 
set your imagination soaring. 
And there's always an expert 
to tell you all about it in 
detail. Your Apple dealer. If you 
already own an Apple, there's 
a whole future ahead to 


challenge man, mind and machine. 

If you're considering a personal com- 
puter, stop by the computer store and 
compare. Apples reliability, proven perfor- 
mance and recognized technological leader- 


ship will help you see the light. Don't 


let history pass you by. Visit your nearest 
Apple dealer, or call 800-538-9696. 


In California, 800-662-9238. 


Фсірріс! computer 
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Letters 


Cromemco Lauded 


After reading of the many horror 
stories of poor documentation and ser- 
vice within the microcomputer industry, 
I want to point out the excellent treat- 
ment I have received from Cromemco 
Inc. 

In July, 1979, I purchased a System III 
with four disk drives and most of 
Cromemco's available software. Lately, 1 


at our eame old low prices! 
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have added the 3102 Terminal and the 
3355A Printer. І have found the 
documentation very complete. The 
manuals for the above products form a 
pile 10 inches high. 

When I first received the System III, 1 
had some difficulty using the third and 
fourth disk drives. Because I was not too 
familiar with the system, and the drives 
worked in certain situations, І concluded 
that the drives were probably OK, and 


More new open frames to choose from - plus new special-purpose 
models for specific applications such as Microprocessor and Floppy- 
Disk systems. Also, Power-One now offers a growing line of switching 
D.C. Power supplies with the same high quality and reliability as our 


open frame models. 


New 1980-81 
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plus our new 

Tour Guide. 
Phone or write for 
your copies today! 


COPOWEr- 


ILU. РПШЕГ SUPPLIES 


Power-One, Inc. * Power One Drive * Camarillo, California 93010 
Phone: (805) 484-2806 % (805) 987-3891 • TWX: 910-336-1297 


that I did not understand some detail of 
the system's operation. Several weeks 
ago I was forced to conclude that the 
drives were defective, and I called 
Cromemco. Even though the warranty 
on the drives had expired six months 
earlier, they accepted the responsibility 
for the defect and had the repaired drive 
back to me within two weeks. 

In addition, I have begun receiving 
updated software on disks. The software 
has been considerably enhanced. There 


| is no charge for the additional features. I 


don't even have to pay for the disks. 

Finally, though I had done a lot of 
programming on large systems and am 
quite knowledgeable about electronics, I 
had never worked with FORTRAN or 
COBOL, and initially I was not up to 
speed on the system aspects of 
microcomputers, especially the use of 
the disk drives. My questions were 
always answered courteously, even 
when they were naive, and my tele- 
phone calls were always returned. 

The equipment is conservatively 
designed and well constructed. The soft- 
ware and operating system are capable 
and straightforward to use. 

І have never been more pleased with 


| all aspects of a purchase than I am with 
| ту Cromemco system. 


| Wil Schuemann 


Sage Instruments 
501 Maple St 
Parkersburg WV 26101 


Making Music 


Hal Chamberlin's article on 
" Advanced Real-Time Music Synthesis 
Techniques" (April 1980 BYTE, page 70) 
was timely and informative. Since I have 
been experimenting with similar tech- 
niques for several years, I can vouch for 
the viability of his procedures, but I 
would also like to comment on several 
points raised in the article. 

I agree that most digital synthesizers 
on the market do not have sufficient 
control for either education or serious 
musical work. A recent informal poll of 
musicians showed that the majority 
desired at least four voices, and com- 
plete control over envelope, timbre, 
loudness, and pitch for these purposes. 

While Mr Chamberlin's technique pro- 
vides for the important change of timbre 
with time that is so often neglected, his 
sequence table is stepped through at a 
rate determined by the tempo setting, so 
a voice will behave differently at slow 
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TRS-80* Model I Computer Owners 


Store More Data 
on a 5"-Disk 


Than on an 8’-Disk 


The Doubler™: Percom's new 
proprietary double-density 
adapter for the TRS-80* com- 
puter. 
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Plug the DOUBLER™ into the 
disk controller chip socket 
of your Expansion Interface 
апа. 


Store up to 354 Kbytes of А data on five-inch disks. 


9 Increase formatted storage 
capacity of your minidiskettes from 
1,0 to almost 4 times. 
Ф Use with standard 5-inch drives 
rated for double-density operation. 
€ The DOUBLER™ reads, writes 
and formats either single- or double- 
density disks. 
€ Proprietary design allows you to 
continue to run TRSDOS*, NEW- 
DOSt, Percom OS-80™ or other 
single-density software without 
making any changes to software or 
hardware. 
Mini-Disk Systems 
More storage ca- 
pacity, higher re- 
liability — from Per- 
com, the industry 
leader. One-, two- 
and three-drive configurations in 
either 40- or 77-track format, start- 
ing at only $399. 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 


ө Includes DBLDOS;" a 
TRSDOS* compatible double- 
density disk operating system. 

€ CONVERT utility, on DBLDOS™ 
minidiskette, converts files and pro- 
grams from single- to double-density 
or double- to single-density. 

9 Plug-in installation: No strap- 
ping. No trace cutting. Restore your 
Expansion Interface disk controller 
to original configuration by simply 
removing the DOUBLER™ and re- 
installing the original disk controller 
chip. 


r 
| PERCOM DISCOUNT COUPON | 
worth 
toward 
The Purchase of a 


| 

| | 

| DOUBLER™ | 

| Coupon No. B10101 1 

| Expires December 30, 1980 | 
Void where prohibited by law. 


e The DOUBLER™ 

circuit card includes 

high-performance 

data separator, write 

precompensation cir- ый 

cuits for reliable disk read РСЕ 

— even оп 77-track drives. 
Introductory price, including 

DBLDOS™ and format conversion 

utility on minidiskette, only $219.95. 

Use the coupon for even greater 

savings. 

Call toll-free, 1-800-527-1592, 

for the address of your nearest 

dealer, orto order direct from Per- 


com. 
tPercom TFD-200™ drive, OS-80D™ operating system 


PERCOM 


PERCOM DATA COMPANY, INC. 
211 М. KIRBY GARLAND. TEXAS 75042 


(214) 272-3421 


ты trademark of Percom Data Compan 


* trademark of Tandy Radio Shack Co C a ion which has no relationship to Percom Data Company. 
$ trademark of Apparat Company, Inc. 


and fast tempi. Most musical instru- 
ments, however, vary their amplitude 
(tremolo), pitch (vibrato), and timbre 
(we need a word for this—tambolo?!) at 
a rate almost independent of the score 
tempo, but in a manner suited to the in- 
strument and type of music played. This 
could be accomplished by adding one 
more counter for vibrato-tremolo- 
tambolo update independent of the 
tempo counter. 

The computation of signal/noise 
(S/N) ratios for synthesizers can be 
misleading. If the intent is to reproduce 
a musical sound, then a resolution of 60 
to 80 dB is a necessity. However, if the 
intent is to produce music from scores, a 
much lower S/N ratio can be tolerated if 
the distortion partials are harmonic. 
After all, the “noise” content of flutes or 
harpsichords can be very high, but is 
considered part of the natural sound of 
the instrument. Eight-bit D/A (digital-to- 
analog) converters and 256-byte wave 
tables do seem adequate for music- 
synthesis experimentation, at least until 
computer memory and power become 
somewhat cheaper. 

Mr Chamberlin's method of generating 
up to 8 K bytes of waveform tables is 
well suited to single D/A output but re- 
quires extensive dedicated storage, plus 
time spent in creating the wave tables. 
This can be markedly reduced by noting 


that the ratios of the harmonic | 
amplitudes remain nearly constant for а 
considerable fraction of the note dura- 
tion for many instruments. This suggests 
that if the envelope amplitude were pro- 
vided by a separate D/A converter and 
its output were multiplied by a 
waveform multiplying D/A converter, 
that many fewer waveform tables would 
be necessary since they would contain 
only waveshape information, not 
envelope information, and they could 
better be reused for other voices. The 
additional $10 for a multiplying D/A 
converter would be more than offset by 
the savings in memory. Incidentally the 
envelope “volume control” must precede 
the waveform D/A converter, not 
follow it as implied in the text, so that 
the required envelope filter does not cut 
off the harmonics of the waveform. 
Finally, there is a very serious prob- 
lem with the low sampling rates 
(6.9 kHz to 8 kHz) mentioned in the ar- 
ticle. Suppose that the highest fun- 
damental desired is C, (= 2100 Hz) and 
that at least four harmonics are 
necessary to produce the desired timbre 
(both of these figures are very conser- 
vative). Then the highest frequency pre- 
sent in the sampled waveshape is = 8400 
Hz, and since a “headroom” of at least 
10% is needed for the anti-aliasing low- 
pass filters, the filter stop-band edge can 
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Circle 7 on inquiry card. 


be no lower than = 9300 Hz. So for 
these requirements, the sampling fre- 
quency must be at least 18,600 Hz by 
the Nyquist criterion. À lower sampling 
frequency will: 


1) produce aliasing distortion, or 

2) limit the highest fundamental to a 
smaller value, or 

3) force you to accept fewer harmonics 
in the waveform (at least at higher 
pitches) if aliasing is to be 
prevented. 


A solution might be to use different 
waveform tables with fewer harmonics 
for the higher pitches, but this further 
complicates the algorithm, requires more 
waveform storage, and introduces pitch 
breaks into a voice's timbre like that of 
an organ mixture stop. 

The length of my comments reflects 
favorably on the thought-provoking 
nature of this article. Mr Chamberlin's 
work should be of great help to new ex- 
perimenters in the field of music syn- 
thesis, and will, I hope, stimulate discus- 
sion on this topic. 


Donald L Shirer 

Director, Computer-Based 
Instruction Laboratory 

University of Arizona 

Tucson AZ 85721 


Suspected Brain Malfunction 
Disables Op Code Equivalence 


My article in the June 1980 BYTE 
"Z80 Op Codes for an 8080 Assembler" 
(page 64) contains a monumental goof, 
which I can only explain in terms of 
brain malfunctions and the like. 

To define a symbol such as XAF as 
being equivalent to hexadecimal 08, one 
doesn't write "XAF DB 08H"; obviously 
one writes “XAF EQU 08H”. Table 2 on 
page 70 makes sense only if you put 
EQU statements between the columns, 
not DBs апа DWs as I said. 

Judging from letters I have received, 
BYTE readers aren't dumb enough to 
believe everything they read, thank 
goodness. My intelligence seems to have 
gone down about 10 DB or if you like, 
10 DW. Sorry, people. 


Bill Powers 
1138 Whitfield Rd 
Northbrook IL 60062 


Z80 Op Codes...The 
Continuing Saga 


There is an error in the article "Z80 
Op Codes for an 8080 Assembler" which 
appeared in the June issue of BYTE. On 
page 64 the statement "XAF DB 08H" 
should read "XAF EQU 08H". As writ- 
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16K PROM boards. 

Ш PROM card has 2708-type memory 

Ш Quality board construction № 0-4 wait states 
Ш Address any АК group to any АК boundary 
Ш Control up to 8 banks of memory № Fully 
assembled and tested lll PRICE— $300 


(California residents add 6% sales tax) 


Expandable 5 MHz RAM boards. 
8—32K expandable RAM board uses TI 4044 
memory № Runs at 5MHz № Fast 250ns access 
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(California residents add 6% sales tax) 
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ten, XAF is assigned the address to 
which a byte of value 8 is assembled. 
The actual intent is to assign XAF the 
value 8. The pseudo-operation EQU 
serves the function of an "equivalence 
statement." 

Using mnemonic conventions such as 
those developed in this article, it is 
simpler to use Z80 code on an 8080 
assembler. However, the readability of 
the resultant programs will be poor. I 
would suggest the use of macroinstruc- 
tions in lieu of the DW...DB sequences. 
If a macroassembler is not available, 
then a preprocessor could be created to 
expand the Z80 instructions into se- 
quences understandable to an 8080 
assembler. Either way, the source code 
will retain readability and will probably 
be less error-prone. 

I believe that the basic software tools 
make a tremendous difference to the 
quality of software produced. Every Z80 
computer should have at least one good 
Z80 assembler. 

Lest I seem too critical, I did enjoy 
this article very much. 


Anthony Skjellum 
1695 Shenandoah Rd 
San Marino CA 91108 


Information Please 


Are any of my fellow BYTE readers 


willing to share information with me on 
interfacing microcomputer systems to 
the IBM Models 50 or 60 electronic 
typewriters? I would like to use my 
Model 60 as an output printer, and I 
would appreciate some advice, if any is 
to be had. Thanks very much. 


Michael Pinneo 


3757 Vienna Dr 
Aptos CA 95003 


Selectric Information Sought 


Do any readers of BYTE know of any 


commercial devices that can interface a 
Radio Shack TRS-80 to an old model of 
an IBM Selectric typewriter (a Model 
71)? I would also like to hear from 
anyone who has bought an already- 
interfaced Selectric from McClain and 
Associates or from Worldwide Elec- 
tronics. Thank you. 


N Vijayan 


1332 Notre Dame Dr 
Davis CA 95616 


Performance Improvements 


I have studied the article “TRS-80 


Performance Evaluation by Program 
Timing,” by James Lewis (March 

1980 BYTE, page 84) with interest. I am 
only concerned here with the Level II 


BASIC program. 

The largest number a figure is divisible 
by without becoming redundant is its 
square root. If we include the statement: 


20 C=INT(SQR(A)) +1 


and change the second FOR-NEXT loop 
to: 


30 FOR B=3 TO C STEP 2 


we will find the program runs much 
faster. For example, in the original pro- 
gram 9901 goes through the inner loop 
roughly 4500 times. Using the modified 
program, the second loop is only used 
50 times which is ninety times faster. I 
find this version will run in about 25 
minutes. 

Here is a listing of the modified pro- 
gram: 


1  CLSPRINT'123"; 

10 FOR A=5 TO 10000 STEP 2 
20 C=INT(SQR(A)) + 1 

30 FOR B=3 TO C STEP 2 

40 D=A/B 

50 IF INT(D)=D THEN NEXT A 
60 NEXTB 

70 PRINT A; 

80 МЕХТА 


Brian Glover 

POB 2102 

Inuvik, Northwest Territories 
XOE OTO, Canada 


More Improvements 


Mr Lewis, in his article in the March 
1980 BYTE, seems to compare two dis- 
similar computers. It was unclear to me 
what could be gained by this kind of 
comparison. The run time of a program 
is not only sensitive to the computer be- 
ing used, as well as the programming 
language, but also to many other seem- 
ingly trivial factors. 

For instance, Mr Lewis wanted to find 
all the prime numbers less than 10,000. 
His method was to divide by successive 
odd numbers. If division occurred 
without a remainder, then the number 
being divided is not a prime. The prob- 
lem was that he kept dividing until the 
divisor was half of the dividend. For ex- 
ample, to check a number that was 
almost 10,000 he would keep dividing 
by numbers until he has used up all 
those less than 5000. It is easy to show 
that the time to stop is at the square 
root of the number, not half the 
number. He could have stopped after 
checking numbers up to 100 instead of 
5000. 

This is true because, if some number 
greater than 100 is divided without a re- 
mainder, the quotient would be some 
number less than 100 and this would 
have been revealed before ever reaching 
100. 
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more peripherals for 
the Apple Computer 
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| 
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А appliances. Real-time schedules and 
Ы m energy conservation. Complete applications 
software package. Home security with random 
scheduler. Power usage accounting package for 
home energy cost control. No wiring required. 
= Real-time and date information. Interrupts 
Umm Я permit Foreground/Background operation of 
AER et $ two programs simultaneously. Battery back-up. 
е . 
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ROM for easy access from BASICs. Supports unigin Hardware 
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| x | as well as output is under user control with special software operating system. | By popular demand! Eight more slots for your 
T Apple. Attractive sturdy enclosure. Its own heavy 
duty power supply. Easy to use. Address cards 
Program your own EPROMs. Create your own firmware. in Expansion Chassis the same way as in your 
Programs 2K, 2716 5V EPROMs. Disk software package Apple. Only one additional command to specify 
provides easy EPROM programming. EPROMs are verified in Apple or in Expansion Chassis. Compatible with 
after BURN. RUN your programs from on-board socket or all Apple peripherals. 


install them on ROMPLUS+. 


MOUNTAIN HARDWARE has the most compre- 
hensive line of Apple peripherals available. 


More power for your system through firmware. Six sockets i 
VUE M у d 0 Anywere. From anybody. We know the Apple 
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Apple peripheral —except Apple Computer. 
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experimental mini and maintrame com- Available at Apple Dealers worldwide. 
puter synthesizers. Digital instrumental 
music synthesizer system. 16 voices in 
stereo. Instrument definitions simulate the 
sound of real instruments-—and more. Fully 
programmable waveforms. Envelope Con- ae | , ——À ы 
trol. Composition system—sheet music  . | 
input using standard music notation. | 4 Mountain Hardware 
Chords and multi-part scoring up to 16 | | Leadership in Computer Peripherals 
voices. A true instrument that anyone with — A Division of Mountain Computer, Inc. 
an Apple can play. 300 Harvey West Blvd. 

Santa Cruz, CA 95060 (408) 429-8600 
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I wrote the following short program, 
PRIME, and ran it on my North Star 
computer in about 24 minutes: 


10 REM PRIME 

20 FOR K=5 TO 10000 STEP 2 
30 1=3 

40 е = = К/І THEN 80 
50 


60 Е 11 2< =K THEN 40 
70 IK 
80 NEXT 
90 END 


Division for a conventional microcom- 
puter for which double precision is 
necessary is slow, and the fewer occur- 
rences in a program the quicker the pro- 
gram will run. When I eliminated one 
division in my program to produce 
PRIME 2, the running time was reduced 
to 17 minutes: 


10 REM PRIME 2 
20 FOR K=5 TO 10000 STEP 2 


30 1=3 

40 X=K/ 

50 IF INTOQ = X THEN 90 
60 1=1+2 

70 IF 11 2< =K THEN 40 
80 IK 

90 NEXT 

100 END 


But the most important consideration 
is how the translator works; an inter- 


Listing 1 


preter is devilishly slow. A computer 
will run considerably faster because 
machine code is actually executed. 1 
wrote a short Pascal program for my 
North Star, primes, and was surprised to 
find that it executed in 1 minute and 46 
seconds. (See listing 1.) 

Mr Lewis’ results for the large IBM 
computer was 1 minute and 19 seconds 
using a PL/I compiler. Does this mean 
that my microcomputer is almost equiv- 
alent to this huge IBM machine? I think 
not. 

Comparisons of this sort do not prove 
much; they just show how many vari- 
ables are involved in determining the 
time it takes to run a program! 


Ivan Flores 

Flores Associates Computer Consultants 
108 8th Ave 

Brooklyn NY 11215 


Comparisons of this sort may not 
prove much, but you (and many other 
readers) found the idea interesting 
enough to experiment with. Evaluation 
of performance encourages programmers 
and designers to work their crafts with 
efficiency, and to search for the elegant- 
ly simple solutions that improve .... CPF 


program primes; {writes out a number of primes} 


var i,j,k, n: 
begin 
Kim 2 
while k « = 5000 do begin 
n:- 2*k + 1; 
ре; 11 == Ж 
while (i*i <= n)and(j=1)do 
begin 
if n modi = O then j: =0 else 


integer; 


end; 
if ј = 1 then write(n, ' ’); 
E:m & + 1: 
end; 
end. 


Pascal Precision 


The letter from Martin Berman con- 
cerning numerical precision in UCSD 
Pascal (BYTE, June 1980, page 17) 
struck one of my current concerns. The 
actual precision available in UCSD 
Pascal is 7.2 decimal digits; ie: the data 
type real will accommodate integer 
values as large as 16,777,216 (224) exact- 
ly. However, the output routine is 
limited to six significant digits. To print 
the remaining available 1.2 digits will re- 
quire either a revision to the system- 
output routine or an output routine 
custom-made for the application. 

I am not privy to the design process at 
UCSD, but suspect that this is an at- 
tempt to "protect" the user from round- 
off error. I, for one, deplore such at- 


=1+2; 


tempts at protection since the user who 
actually knows what he is doing is 
forced to “program around” the system. 
A reasonable precaution is to give no 
more precision than the system has 
(eight digits in the case of UCSD 
Pascal), although even this is open to 
question—a fellow programmer was 
once caught by this type of "protection" 
even though he was using only powers 
of two which are exactly represented 
throughout the range of the system. 

Incidentally, there is a routine 
available for determining the actual preci- 
sion of floating-point routines. It may be 
found in Pascal News, number 13 
(December 1978). I enclose a copy of the 
code as I ran it on my UCSD Pascal 
system, along with the output it 
generated. 
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for S-100 system builders, from 


California Computer Systems. 


and writes ІВМ pean single ушл: 
Automatically determines disk density — 
single or double. Supports PerSci auto eject, 
plus fast-seek for voice coil systems. 


2810 780 CPU Boord. Capable CPU for S-100 
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devices, including terminals and printers. 
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proposed IEEE S-100 standards. 
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reset switch. 


2501A Mother Board. 12 slots, actively 
terminated, with all S-100 connectors included 
Distributed power line bypass, low induc- | 
tance interconnect —extremely low bus noise. . 
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boards: Solder Tail, Extender/Terminator, 
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generates fully S-100 compatible I/O signals; 
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| Industrial quality means top grade materials, com- 
z ponents, and assembly, plus complete testing for absolute 
reliability. 

Industria} quality means solid designs, a full 
complement of the important features you require, and 
a product line that delivers performance. 

Industrial pricing comes from mass production. We 
buy at the right prices, and build in quantity using 
state-of-the-art facilities and techniques. Including 
complete burn-in, for full performance right off the shelf. 

Our industrial point of view means you get higher 
performance, greater reliability, and lower prices. If these 


You systems builders who need top quality, full are features you would like to see in your S-100 system, 
featured, workhorse 5-100 building blocks at the most see things our way. 
competitive prices now have a source. California Because for serious users with serious uses for 
Computer Systems. the 5-100, these are the industrial standards. 


California Computer Systems 


5 250 Caribbean Sunnyvale, CA 94086 (408) 734-5811 
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32K ог 64K (Double or Quad Density units 
available). Uses two 2-80 CPU's. Commercial- 
type terminal with 12" monitor. Dual double 
density minifloppies. Over 350 kilobytes of 
storage (twice that with quad density drives). 
Two serial RS232 ports, 1/О ports standard. 
Expandable with optional S-100 S-100 inter- 
face. Comes with CP/MTM 2.2 operating sys- 
tem. MiniMicroMart includes BASIC inter- 
preter and can supply a wide range of CP/M 
Development and Application software. 


w/32K Double Density, List $2995. $2685 


w/64K Double Density, List $3345..... $2883 
w/64K Quad Density, List $3995...... $3595 
64K Special Quad Version............ $3395 


INTERSYSTEMS 


formerly ITHACA AUDIO 
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LIMITED TIME $1299* 


The new Series ІІ CPU Board features a 4 MHz 
Z-80A CPU and a full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan). 


COMPLETE SYSTEM with InterSystem 64K 
RAM, 1/0 Board w/priority interrupt and 
double density disk controller board. Full 1-year 


warranty, List $3595 ONLY $2895* 


Above less disk controller, $3195 ..... $2539* 
* Limited Time offer expires Sept. 15, 1980. 
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Listing 1 

program representation; 

var base, numberofdigits, i : integer; 
rounding : boolean; 
epsilon : real; 


\ , а oy. z 
procedure enquiry (var radix, digits : integer; 
var rounds : boolean); 


: real; 


(“find large integral value just beyond integer limits") 


var number, increment 
begin 
number : = 2; 


while (((number + 1) - number) = 


number := number * 2; 
(*end while") 


1) do 


(“manufacture the next largest real value*) 


increment := 2; 
while ((number + increment) = 
increment : = increment * 2; 


(*end while“) 


number) do 


(“subtract these to give radix of representation") 
radix := trunc((number + increment) - number); 

("see if it rounds or truncates by adding (radix – 1)*) 
rounds : = ((number + (radix - 1) NEQ number); 

(*work out how many digits in mantissa") 


digits := O; 
number := ]; 


while (((number + 1) - number) = 1) do begin 


digits : = digits +1; 
number := number * radix; 
end; (* while") 
end; (*enquiry*) 


- 


Бедіп 


("find out basic properties” ) 


enquiry(base,numberofdigits, rounding); 


writeln(' Base = ’, base); 


writeln(‘ Number of digits = ',numberoídigits); 


if rounding then 
writeln(* Rounded’) 
else 
writeln(‘ Truncated’); 


(“епа if*) 


(“compare the precision bounds") 


epsilon := 1; 

for і: = | to numberofdigits do 
epsilon : = epsilon/base; 
(*end юг*) 


if rounding then epsilon : = epsilon/base; 
("print the best and worst precision") 
writeln(* Best and worst precisions are ', 


epsilon, (epsilon" base)); 


end. 


My hard-copy terminal does not have 
greater-than or less-than symbols. Thus 
“МЕО” is inserted for the Pascal "not 
equal" symbol. 


Base — 2 

Number of digits — 24 

Rounded 

Best and worst precisions are 
2.98023E —8 5.96046E —8 


Fred Crary 
7750 31st Ave NE 
Seattle WA 98115 


May We Suggest a Gasp Mask? 


Philip K Hooper is not alone. I too 
noticed the foul odor of the magazine. 


(See Letters, April 1980 BYTE, page 16.) 
Not only do I love computer science, 
but I love my body, and my health is 
paramount, I therefore abstain from the 
inhalation of foul vapors and fumes. 


A Healthy Minority 

Jon Dattorro 

1379 Kingstown Rd Apt 1A 
Kingston RI 02881 


I am told that our printer used an im- 
proper glue to bind the pages together, 
causing the unusual smell. The printer 
has promised to henceforth use a dif- 
ferent glue, and we expect that the odor 
problem will not recur....RSS m 
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Has ЦАП. 


LOBO DRIVES manufactures a full line of S-100 
computer compatible disk drives. All drives are 
software compatible with most S-100 disk operating 
systems and applications software programs. Only 
LOBO DRIVES offers you the variety and choice of 
floppy and fixed disk drives. Choose from 5% and | 
8-inch floppies, 5% and 8-inch Winchester technology 
fixed disk drives, and several Floppy/Fixed disk 
combinations. Each LOBO DRIVES system is 
thoroughly tested and burned-in and has the famous 
LOBO DRIVES One Year, 100% Parts/Labor 


Warranty. 


MODEL 400 5%-INCH FLOPPY. 


DISK MEMORY SYSTEM 


A high-speed (298) Msec Access), high- 
reliability (8000 hrs MTBF), low-cost floppy 
disk memory system. It is available in both 
soft and hard sector formats, and a choice 
of single or double density configurations. 
Up to 220 KBytes Capacity 
Single/Double Density 

Soft Sector Format 

Complete Software Compatibility 


MODEL 800/850 DUAL FLOPPY 
DISK DRIVE MEMORY SYSTEM 


LOBO DRIVES offers you a choice of 
single-sided, single or double density 
(Model 800) or double-sided, single or 
double density (Model 850) dual 8-inch 
memory subsystems. Each system comes 
complete with chassis and power supply, 
cables, controller and interface. 


MODEL 1850 DUAL 
FLOPPY/FIXED DISK MEMORY 
SYSTEM 


No more worries about back-up. LOBO 
DRIVES has combined the latest state-of- 
the-art Winchester technology with the pro- 
ven reliability and dependability of its Model 
850 8-inch floppy disk drive to bring you the 
ultimate in memory expansion for your 
S-100 computer. The Model 1850 is the 
ideal memory system for small business 
and word processing applications. 

5 or 10 MByte Fixed Disk Capacity 
1.6 MByte Floppy Disk Capacity 
Software Compatibility 

Sealed Environment 

Winchester Reliability 

70 Msec Average Access Time 


MODEL 950 DUAL 
FLOPPY/FIXED DISK MEMORY 
SYSTEM 


All the advantages of Winchester 
technology fixed disk memory: large 
capacity (6.38 MBytes), high speed (170 
Msec avg. access time), and extended 
reliability, combined with the convenience 
of a built-in floppy disk back-up in one 
cabinet. Only LOBO can bring you the 
storage capacity of 16 mini-floppies at a 
fraction of the price. 
• The Storage Capacity of 16 Mini- 

Floppies 

Built-in Back-up 

170 Msec Access (Avg) 

Software Compatibility 


See your nearest dealer, call, or write for the complete LOBO DRIVES story... 
find out just how competitively priced a quality drive can be. 


® Compatible with Most S-100 DOS 
Systems 
e Up to 3.2 MByte Capacity 


935 Camino Del Sur 
Goleta, California 93017 
(B05) 685-4546 

Telex: 658 482 
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ATARI: PERSONAL COMPUTER 


START WITH A BETTER 
COMPUTER. 


Atari personal computers have 


and hues. Four separate sound 
channels and a built-in speaker. 
Four game and graphics controller 


built-in capabilities you cant even 
add on to many other personal 
computers, Three programming 
formats (slip-in ROM cartridges, disk 
and cassette), A 57-key upper/lower 
case ASCII keyboard with 29 
keystroke graphics, 128 colors 


ports. A built-in RF modulator. FCC 
approval for connection to any TV. 
Plus, nationwide Atari Authorized 
Service Centers. And more. 
ADD MEMORY. 

The ATARI 800" comes with 16K 
of memory. Expand up to a full 48K 
of memory with 8K or 16K RAM 
Memory Modules™ you install 
yourself, In less than a minute. The 
ATARI доо“ is supplied with 
8K of RAM which can be 
expanded to 16K at 

Authorized Service 

Centers. Both models 
may be expanded to 
26K of ROM with slip-in 
ROM cartridge programs. 

ADD PERIPHERALS. 

Atari peripherals are specifically 
© 1980, Atari, Inc. 


Ө A Warner Communications Company 


Atari: reserves the right to make changes to products 
or programs without notice 


designed to complement your system. 
Add the ATARI до" Audio-digital 
Program Recorder. Add disk drives 
(single or dual double-density*). The 
ATARI 800 individually accesses up to 
four drives. Add the ATARI 850" RS232 
Interface Module. Add high-speed 4o 
or 8o-column dot-matrix printers, or, 
а go-column thermal printer. Add an 
acoustic modem for remote data access. 
Add a light pen* And there are more 
Atari peripherals on the way. 


ADD PROGRAMS. 

Ataris rapidly expanding software 

library includes some of the most 

useful, enlightening and entertaining 
programs available. (Some programs 
may require more than 16K RAM.) 

* Personal Finance and Record 
Keeping. Sophisticated investment 
analysis programs, including bond 
analysis, stock analysis, stock chart- 
ing and mortgage and loan analysis. 
*Available Fall, 1980 
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SYSTEMS THAT GROW WITH YOU 


* Personal Interest and 
Development. Conversational lan- 
guages* Music composition. Touch 
typing. Biorhythm. And more. 


* Professional Applications. 
Graphics, statistics and programmable 
calculator programs. Plus VisiCalc; the 
"what if" problem solving program. 


е Education. ATARI Talk & Teach” 
programs offer instruction from 
primary through college level. 
Plus, instructive games for all ages. 


е Information & Communication. 
Turn your Atari into an interactive 
terminal, Access stock quotations, 
news services and other useful data 
banks. Transmit and receive data over 
regular phone lines. And more. 


* Entertainment. Colorful, exciting 
programs include Star Raiders,” 
Chess, Blackjack ...and many more. 
‘Trademark, Personal Software, Inc 
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• Programming 
Languages. An 
ATARI BASIC 
cartridge is 
included. An 
Assembler/ 
Editor Cartridge 
is available for the 
advanced programmer. 
PILOT, extended BASIC and 
Pascal will be available 
in 1981. 

е Small Business Accounting. 
General Ledger. Accounts 
Receivable. Accounts Payable. 
Inventory Control, Order Entry. 


ADD IT UP FOR YOURSELF. 
Compare the Atari to any personal 
computer in its price range. Compare 
built-in features. Compare expand- 
ability. Compare peripherals and A 
accessories, Compare program- 
ming and formats (ROM 


cartridge, а 
disk or cassette]. 
And if you run a қ 
business, ask your Atari 
retailer about the Atari Accountant,” 
the complete, computerized account- 
ing system for small businesses. 
At Atari we're building computer 


ATARI systems you won't outgrow. 


PERSONAL COMPUTERS 
265 Borregas Avenue, Sunnyvale, CA 94086 
Call toll-free (800) 538-8547 (Except Alaska and Hawaii) 
(In California: (800) 672-1404) for the name of your nearest Atari retailer. 
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Build а Low-Cost, Remote 
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Data-Entry Terminal 


Remote data-entry terminals are 
not something new. They are devices 
which provide a means of direct, 
specialized communication with a 
computer. In July's Circuit Cellar I 
said that a pushbutton switch on the 
end of a long cable is probably the 
least expensive and most secure form 
of remote data entry. This is still true, 
but now it is time to look at more 
sophisticated forms of remote data 
entry. 

There is no formal definition of 
what constitutes a remote data-entry 
terminal. The application defines the 
classification. While a regular video- 
display terminal can be used for data 
entry, remote data-entry terminals 
are usually specially fabricated to fit 
the application and environment. 
Remote data-entry terminals almost 
always communicate in duplex mode, 
and are capable of displaying com- 
puter directives to the operator as 
well as sending operator input to the 
computer. 

A further refinement is that the 
buttons on the panel frequently have 
function/numeric nomenclature 
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Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


rather than the character set we nor- 
mally associate with keyboards. A 
key bearing the label "START" may 
in fact transmit an ASCII (American 
Standard Code for Information Inter- 
change) "A" when pressed. Applica- 
tion software running on the control 
computer is used to recognize that a 
letter "A" means “initiate the 
process.” The transmission length 
and protocol should be preset to 
reduce operator error and entry-panel 
complexity. 


Remote data-entry 
terminals are usually 
specially fabricated to fit 
the application and the 


environment. 
ULIS c RE S 


For example, an entry terminal as- 
sociated with a dip-plating line in a 
factory would probably have a panel 
with a numeric keypad and function 
buttons labeled "Bath 1", "Bath 2", 


"Anode Current", "Voltage", "Time", 
and "Temperature". If the operator 
has to set the anode current in the 
plating tank, he presses the "Anode 
Current" button and then enters a 
four-digit value on the numeric key- 
pad. When the control computer de- 
tects the anode-current function but- 
ton being pressed, it reads the next 
four characters as numeric informa- 
tion pertaining to the anode-current 
function. Other function keys could 
have entirely different entry 
sequences. 

To minimize error, most industrial 
data-entry terminals rely on con- 
siderable handshaking. At the very 
least, they include an accept/reject in- 
dicator for the operator. If the 
numeric portion of the anode-current 
entry did not fit within the limits 
prescribed for the process, a reject 
signal must be given to the operator 
so the data can be reentered. 

In the more sophisticated units, the 
data-entry panel often incorporates 
an alphanumeric display. Usually, it 
is unnecessary to display textual 
material to the operator, and these 


THE UNBEATABLE S-100 


That’s the MEASUREMENT systems & con- 
trois DMB Series of S-100 bus memory 
modules, fully compatible with ALPHA 
MICRO, CROMEMCO, NORTH STAR, MP/M, 
and most other S-100 systems. 


Definitely a winner, the DMB Series is avail- 
able with Bank Select (DMB6400) or without 
( DM6400) and utilizes industrial quality con- 
struction, provides outstanding reliability, 
and is backed by dedicated customer service 
and a one year guarantee. 


The DMB6400 uses МО port addressing for 
the bank select feature. A switch provides the 
ability to select any one of the 256 I/O ports 
for addressing the memory banks. The mem- 
ory 13 configured as four totally independent 
16K software selectable banks, with each 
bank addressable on any 16K boundary. 


A Divislonot MEASUREMENT systems &. controls 
Incorporated 


Отаннан 1 features such as those listed 
below make the DMB series the UNBEATABLE 
5- ру Метогу. 
е Four independent 16K software select- 
able banks. 
е Each bank is independently addressable 
on any 16K boundary. 
Switch selectable bank sizes — from 
16K to 64K in 16K increments. 
Eight banks (512K) per I/O port for each 
of the 256 ports. 
е 7-80 4MHz operation with no walt 
states using transparent refresh. 
On-board diagnostic LED’s. 
Low power — 8 watts maximum. 
Reliable, tested and burned-in memory. 
IEEE S-100 compatible timing. 
One year guarantee. 
Attractive Dealer & OEM Prices. 


See your nearest computer dealer, or contact 
us for the complete story on the UNBEAT- 
ABLE S-100 Memory. 


867 North Main St. / Orange, Calif. 92668 / (714) 633-4460 
TWX/TELEX: 678 401 TAB IRIN 
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Photo 1: Deluxe remote data-entry terminals, intended for industrial use, often contain 
specialized equipment to read card-badges, or control unusual functions. Many are con- 
structed with a hazardous environment in mind, and are waterproof or blast-proof. 
This particular unit is a function/numeric panel (FNP) manufactured by General Digital 


Corporation in East Hartford CT. 


displays are generally limited to a 
single line of sixteen to eighty 
characters. Gas-plasma displays or 
alphanumeric LED (light-emitting 
diode) matrices work well and are 
cost-effective in these applications. 

Since the panel can communicate in 
both directions, it is possible for the 
operator to interrogate the process 
data base in the computer for specific 
information. Pressing the “Bath 1” 
and "Temperature" buttons could 
result in the appearance of "41 TEMP 
—192 С” on the sixteen-character 
display for example. 


The entire remote data- 
entry terminal can be 
constructed with only two 
integrated circuits. 


Entry Panels for 
Personal Computers 

Deluxe industrial data-entry ter- 
minals include numeric keypads, 
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shown in photo 1. They can be made 
waterproof, blast-proof, and idiot- 
proof as required by the application. 
These are hardly attributes that sug- 
gest their use in the home. However, 
the concept of remote data-entry 
panels connected to a personal com- 
puter is not as alien as it once seemed. 

In the past few months I have been 
presenting articles on various aspects 
of home control. If you have attached 
any control devices to your computer 
and have it controlling the lights and 
appliances around your home, you 
undoubtedly are using a program 
which manipulates logic outputs 
based on time, status of input sen- 
sors, and operator commands. What 
you have is in fact a practical, even if 
rudimentary, process-control system. 
It has fundamental similarities to the 
dip-plating system previously 
discussed. 

There seems to be considerable in- 
terest in home control these days. 
Many new systems and peripheral 
devices have been introduced to meet 
the demand. In my opinion, how- 
ever, they address only half the prob- 
lem. They all seem to be limited to 
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Single 8" Drive 


110V to 125V ог 200V to 250% + 50 or 
Data Cable + Fan + Accepts Persci, 


systems. + 

input buffered. + _ 
ress. + | : а, | 

at factory. + 1.3 A typical current consumption. 

Bare Board 5 20.00 4MHZKit — $180.00 


2 MHZ КА 9160.00 4 MHZA&T $210.00 
2 MHZ A&T $190.00 


function buttons, badge readers for  central-system use with no facility for + Wire Wrap or Solder Sockets + Accepte Al 
operator identification, Hollerith- remote data entry or effective human Standard Sockets (.30" 8 60" CTR) + 
: "e i қ Grid Distributed Power + 3 Voltage парт 
card readers for part identification, engineering. + Area for Discretes, External 
ы жұла анам» апа ес" , The y a са баета}. + Асе ro Ее Connector 

- à cal unit is devices I detailed in my July article oñ . + Kit includes 3 Reg/3 Heat Sinks/ 
self-test reatures typi y y AE cond el. К, 

Bare Board $30.00 Kit $50.00 
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+ ЕТЕ 80 CPU Boards: С со Systems, 8.0. Bare Board $ 50.00 
DEL Й Systems, SSM (CB2A) fato reu (2-80) and 1 pedem others 16K Kit $280.00 
| ig + Uses 3242 Refresh Chip Ше Four layer - Board insures 16K ДАТ $325.00 
(16K to 64K) | a qui + г 32K, 48K or 64K of + 24 Address 
! А. memory 32K Kit $360.00 
processors + Optional PHANTOM disable + j 
Bank on/off signal selected by 1/0 40 (Hex 48K Kit $440.00 
Seres P ro vain T4 60% 
‚+ 1 { 
indication of bank uae е” BAK ART $570.00 
| of board — ү] using Ине м) (ania) 240ns 
STOCK — (2) using (4116-150ns 
| — | + 1K Ram On Board + 2 Programmable Timers + Power On Jump to Bare Board $ 45.00 
1+80 CPU REV I 708-2716-2732) Can be Addressed on any — Kit $190.00 
On-Board EPROM May be Used in Shadow АЕТ ж? 
4 » 
RAM to ba Used + On-Board USART for iK Memory Kit $ 12.00 
RS-232 Operation (Serial 1/0 Port) 
$ 45.00 
CLOCK CALENDAR +- іне 
$150.00 
10+ Wit Танаа тве Et $275.00 
hg ara ag ls ма Mec ER TNNT — MAT $375.00 
4 riority Controller + Prototyping area 
d 4 5VDC, ela Алы + Two — -A baud 
generators with crystal controlled frequencies (+. 
+ No Need for Termination + Vi Rejection + LED Power 
npe T indicator + Fits in Pep Med Да RE үзө 12 and 18 Slots Available 
+ Has Operated to 14 MHZ Quietly 6-SLOT 12-SLOT 18-SLOT 
Bare Board $24.95| Bare Board $29.95| Bare Board $ 49.95 
Kit $39.95! Kit $69.95 | Kit $ 99.95 
ABT $49.95| АВТ $89.95| AAT $139.95 
QT MAINFRAME + а: „ы ЎЫ QT SYSTEM + 
€ ; | 
ludes cabinet, 30 amp power supply, and the + Main frame W/P.S. and fan + Televideo 
IEEE $100 00 motherboard (12 or 18-90}. The #9208 Terminal + CPU — 280 — 4MHZ 
QT MF+ is fan-cooled, has AC line filter to + 2-8” Disk Drives an + порру 
eliminate ЕМІ, and is fully and factory- Disk Controller ( Density) + 
reset switches are located on ry — Expandable to + 2K 
front panel. --— с“. and Disk Bios on 2716 
MF+12 $450.00 MF+18 $500.00 а. O + | HUM, up any 
m on CPU + Hard Disk Co 
MF-- Without Mother Board $350.00 nom e tees. a е 
юн SS PM CPM, 2.2 кл „24 
4 + 
MF + MD (Accepts 2 each 5%" Disk Drives) line of business software availab 
includes cabinet, 18 amp power IEEE EU SYSTEM+SS $4500.00 (DBL DEN SINGLE SIDED) 


ZU Motherboard Mee vi and ‹ sho 
саралы; drive power su 

The QT МҒ-- MD is fan-cooled, has AC 

filter to eliminate EMI, and is fully-assembled and 

fa -tested. Power and reset switches 


uS E dde fad MH. 


MF+MD12 $500.00 MF+MD8 $450.00 
MF+MD Without Mother Board 545000 Б 


ОТ TECHNICAL HOTLINE COMPUTER, 15335 South Hawthorne Boulevard сі», mm 
(213) 973-2619 V PELIS um 


WARRANTY - 1 YEAR AGAINST DEFECTS IN MATERIAL AND - ; 
WORKMANSHIP FROM DATE OF SHIPMENT ON ALL OT PRODUCTS "QUICK & NAMELY- Dealer inquiries Invited 


SYSTEM+DS $5500.00 (DBL DEN DUAL SIDED) 
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Now that you have a shiny new 
computer terminal, what are you 
going to put it on? Computer Ригпі- 
ture and Accessories makes a variety 
of furniture for a wide range of com- 
puter applications. In combinations 
of six widths, three depths, and three 
heights. With “L” shaped returns, 
Micro shelves, data shelves, RETMA 
mounting, and printer stands. With 
optional drawers, doors, CRT turn- 
tables, and casters. Sizes, shapes 
and colors designed to fit your office 
or computer room environment. Rea- 
sonably priced and shipped from 
stock. 


Call CF&A. We'll get your system up 
where you can really put it to use. 


ЕД 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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Photo 2: The remote data-entry terminal. 
Using a new serial keyboard-interface in- 
tegrated circuit, construction is simple 
and inexpensive. 


were only one part of the solution. 
They facilitate operator feedback, to 
a limited degree, but like any 
transmit-only wireless device, they 
cannot be relied upon in critical ap- 
plications. Consistent success in con- 
trol can be obtained only with closed- 
loop communications hard-wired 
directly between the operator and the 
control computer. If you press a but- 
ton on the entry panel, the computer 
signifies acceptance of the command 
by flashing an LED or displaying 
“HEY, GOOD BUDDY.” 

The easiest way to satisfy the re- 
quirements of direct communication 
is to use a standard video-display ter- 
minal at each remote location. The 
environment in the average home is 
not as hazardous as a factory plating 
line. With video terminals at $700 
each, it is at least worth thinking 
about. 


Limitations of Video Terminals 
However, one problem is that most 
video-display terminals have an RS- 
232C serial output which is not sup- 
posed to be used for communication 
line lengths over 50 feet. Before you 
throw out the terminal you were 
saving to put in the bedroom at the 
end of the hall (51 feet from the com- 
puter), I should point out that this 
specified limitation becomes signifi- 
cant only at a data rate of 19,200 bps 


(bits per second). At 300 bps, the 
problem is of less concern. І have 
personally driven 1000 feet of 
transmission line at 300 bps through 
an RS-232C port. This is a little un- 
orthodox so don’t tell anyone І told 
you. 

There are many computer owners 
like me who don't particularly care to 
put a $700 terminal in the garage. If 
your garage is anything like mine, 
you'd either have to keep it wrapped 
in plastic or periodically wipe the oil 
off, and dump the leaves and the dirt 
out of it. The average open-chassis 
video terminal would last about a 
week. Terminals specifically designed 
for these extremes would be very 
expensive and probably come in 
NEMA 4 or NEMA 10 (National Elec- 
trical Manufacturers Association 
specifications) oil- and water-tight 
enclosures. 


Build a Low-Cost 
Data-Entry Terminal 

The personal computer applica- 
tions which would warrant using a 
$5000 submersible data-entry panel 
are limited in number. I prefer instead 
to build something that is less expen- 
sive. A remote-entry panel, in the 
garage for instance, might only re- 
quire functions such as lights on and 
off, alarm on and off, and maybe a 
few heating-system functions. A unit 
installed in the bedroom might have a 
couple additional functions. 

For my own use, I felt I could be 
satisfied with a combination of ten 
numeric digit codes (0 thru 9) and ten 
function inputs. Control-system 
response could be handled adequately 
with an 8-bit display. Proper choice 
of components used in construction 
(with regard to temperature and 
voltage ranges, etc) would allow use 
of the panel in a slightly heated 
garage as well as the bedroom, and 
make it inexpensive enough to almost 
be considered disposable. 

Thanks to a new serial keyboard- 
interface integrated circuit from Na- 
tional Semiconductor, the entire 
remote data-entry terminal, shown in 
photo 2, can be constructed with only 
two integrated circuits. The entry 
panel, which communicates with the 
host computer in standard 1200 bps 
serial format, can be placed as far 
away as 2 miles from the control 
computer with the addition of a line 
driver and receiver. With the excep- 
tion of the hexadecimal display 
shown on the prototype, the entire 
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Suddenly, 5-100 microcomputer systems can easily handle 190 million 
byfes. Because Morrow Designs™ now offers the first 26 megabyte hard disk 
memory for 5-100 systems—the DISCUS M26™ Hard Disk System. 
Ithas 26 megabytes of useable memory (29 megabytes 
unformatted). And ifs expandable to 104 megabytes. 

The DISCUS M26™ system is delivered complate— 
О 26 megabyte hard disk drive, controller, cables and operating systert-for 
just $4995. Up to three additional drives can be added, $4495 apiece. * 

The DISCUS M26™ system features the Shugart 
Winchester-type sealed media hard disk drive, in a handsome metal ca 18 
with fan and power supply. 

The single-board S-100 controller incorporates intelli- 
gence to supervise all data transfers, communicating with the CPU via 
three 1/0 ports (command, status, and data). The controller has the арі! to 
generate interrupts at the completion of each command to increase systerty 
throughput. There is a 512 byte sector buffer on-board. And each sector сап бе 
ihdividually write-protected for data base security. 

The operating system fumished with DISCUS M26™ 
systems is the widely accepted CP/M* 2.0. | 

See the biggest, most cost-efficient memory ever іпітб- 
duced for 5-100 systems, now at your focal computer shop. If unavailable (// MORROW DESIGNS ™ 
locally, write Morrow Designs™ 5221 Central Avenue, Richmond, СА 948041 Thi 
Or call (415) 524-2101, weekdays 10-5 Pacific Time. nker ‘Toys: 


“CP/M is а frademark of Digital Research. 


terminal can be built for under $50. 
The heart of my entry panel is the 
MM57499 serial keyboard-encoder 
circuit. This device bears some 
similarity to other scanning 
keyboard-encoder read-only 


memories sold by many manufac- 
turers. It scans a 12 by 8 key matrix 
and produces the ASCII code for each 
key. However, using an inexpensive 


ЯУ 946 


color-burst (3.579 MHz) crystal апа 
an internal data-rate generator, it 
transmits the characters serially at 
1200 bps. In addition, it has the 
capability to receive serial data (1200 
bps) as well. This information can be 
displayed 1 byte at a time using a 
single 8-bit shift register. The com- 
munications protocol in either case is 
fixed at 1 start bit, 8 data bits, 1 stop 


MMS 7499Ң 


Photo 3: It is amazing what can be done with so few parts. Most of the components 
shown here are quite common and easily available. The use of such materials as a color- 
burst crystal and a standard hexadecimal keypad make this project reliable and nearly 


bulletproof. 


oo 
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Photo 4: This twenty-eight-pin integrated circuit keeps things simple by performing the 
keyboard encoding and transmitting resulting data serially. It also takes care of display 
functions, with the addition, in figure 2a, of a single shift register. 
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bit, and no parity bit. The data rate 
can be changed by selecting a dif- 
ferent crystal or injecting a TTL 
(transistor-transistor logic)-level 
clock signal into pin 2 of the 
MM57499. 

A block diagram of the interface is 
shown in figure 1, and the schematic 
diagram is illustrated in figure 2. The 
keyboard I used is a standard twenty- 
key hexadecimal pad. The keys are 
individually connected across the X 
and Y matrix inputs as shown. When 
the A key is pressed, it will short Y, 
and X; together sending out the 
ASCII code for lowercase "a". Press- 
ing the shift key and the A key 
together will send an uppercase "A". 
The ten letters A thru E and a thru e 
constitute our primary function keys. 
The numeric-digit keys O thru 9 are 
wired into the matrix in a similar 
manner. Pressing the shift key and a 
digit can provide ten more ASCII 
symbols as function indicators if 
needed. The key codes corresponding 
to the cross points of the matrix are 
outlined in figure 3. To change a par- 
ticular key, simply determine which 
scan and strobe lines produce the 
desired code and wire the key be- 
tween those points. 

Three keys, F, H, and L in my unit, 
are given operations that are different 
from what their nomenclature might 
indicate. The F key is wired as a 
semicolon ";", the L key is wired as a 
Control "CTL" key and, the H key is 
now an Escape "ESC". These three 
keys facilitate using the program- 
mable phrase feature of the 
ММ57499. 

During normal use, pressing the A 
key will send an “a”. This could be 
interpreted by the host computer as 
the set-alarm signal to the home 
security system. To reduce potential 
problems, a numeric code or pass- 
word could be required with all en- 
tries. Fortunately, frequent transmis- 
sion of a lengthy password is not a 
problem. 

Тһе MMS7499 contains a fourteen- 
character programmable memory. 
Pressing a Control-Escape enables 
this function and automatically 
transmits a hexadecimal FA to tell the 
control computer that the panel is in 
the program mode. The next one to 
fourteen keystrokes (character or 
control) will be stored in memory. To 
halt the entry process, for instance 
after entering a password of “abAB”, 
we just type a Control-semicolon. 
This will transmit the stored message 
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INTERTEC’S NEW $2500 MULTI-USER SMALL BUSINESS COMPUTER 


At last, there’s a multi-user micro- 
computer system designed and built the 
way it should be. The CompuStar™ Our 
new, low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib- 
uted processing. Small business. Scientific. 
Whatever! And never before has such 
powerful performance been available at 
such modest cost. Here's how we did ЇЇ... 

The system architecture of the 
CompusStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor- 
age system. Up to 255 terminals can be 
connected into a single network! Each ter- 
minal (called a Video Processing Unit) con- 
tains its own microprocessor and 64K of 


dynamic RAM. The result? Lightning fast | 


program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar _ 
Disk Storage System ties all exter- | 
nal users together to "share" the 
system's disk resources. So, no 
single user ever need wait on an- 
other. An exciting concept . . . 
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be configured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you _ 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model 10 is a program- 
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re- | 
quirement is a data entry |. 


“Registered trademark of Digital Research Inc aa - = - = "x 


or inquiry/response application. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand- 
alone workstation or tied into a multi-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop- 
pies built right in. And it boasts over 
390,000 bytes of local, off-line user stor- 
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1% million bytes of dual disk stor- 
age. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 
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Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that’s truly incredible! 

No matter what your application, 
the CompuStar can handle it! Three disk 
Storage options are available. A tabletop 
10 megabyte 8” winchester-type drive 
complete with power supply and our spe- 
cial controller and multiplexor costs just 
$3995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car- 
tridge. Plus, there's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you're 
ready to 00... with up to 254 more ter- 
minals in the network by simply connect- 
ing them together in à "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile . . . with data transfer 
rates of 1.6 million BPS! 

Software costs are low, too. 
CompuStar's disk operating system is the 
industry standard CP/M*. With an 
impressive array of application soft- 

ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 
Compare for yourself. Of all 
the microcomputer-based multi- 
user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep- 
tional value and upward 
growth capability. The 
CompuStar™ A true price 
and performance leader! 
J EANA 
me EMS. 
| | 2300 Broad River Rd. Columbia, SC 29210 
|\ 1803) 798-9100 TWX: 610-666-2115 
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Figure 1: Block diagram of a minimal-component remote-entry panel, capable of serial communication with most host computers. 


to the computer. The first time it is 
transmitted, a hexadecimal F9 is af- 
fixed to the beginning of the message 
to tell the computer that the terminal 
is no longer in the programming 
mode. At any time after this point, 
whenever a Control-semicolon is 


pressed, the stored password will be 
transmitted. Reprogramming this 
phrase is accomplished by simply 
pressing Control-Escape again and 
repeating the sequence. 

Receiving data from the control 
computer in response to an operator 


input is where the real power of this 
interface becomes apparent. The 
computer can signify the acceptance 
or rejection of a command input, or 
the completion of a task by turning 
on one of the LEDs connected to IC2. 


Text continued on page 42 
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Multi-User 


UniFLEX is the first full capability multi-user 
operating system available for microprocessors. 
Designed for the 6809 and 68000, it offers its 
users а very friendly computing environment. 
After a user ‘logs-in’ with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
the C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users is only 
restricted by the resources and efficiency of the 
hardware in use. 


Multi-Tasking 


. UniFLEX is a true multi-tasking Врат system. 

|, Not only may several users run differen 
programs, buf one user may run several 

| programs at a time. For example, а 

| compilation of one file could be initiated while 

| simultaneously making changes to another file 

using the text editor. New tasks are generated 

| in the system by the ‘fork’ operation. Tasks may 
be run in the background or ‘locked’ in main 

| memory to assist critical response times. Inter- 

task communication is also supported through 
the ‘pipe’ mechanism. 


Support 


The design of UniFLEX, with its hierarchical file 
system and device independent 1/О, allows the 
creation of a variety of complex support 
programs. There is currently a wide variety of 
software available and under development. 
Included in this list is a Text Processing System 
for word processing functions, BASIC interpreter 
and precompiler for general programming and 
educational use, native C and Pascal 
compilers for more advanced programming, 
sont/merge for business applications, and a 
variety of debug packages. The standard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX for 6809 is 
sold with a single CPU license and one years 
maintenance for $450.00. Additional yearly 
maintenance is available for $100.00. OEM 
licenses are also available. 


FLEX " 

UniFLEX is offered for the advanced 
microprocessor systems. FLEX, the industry 
standard for 6800 and 6809 systems, is offered 
for smaller, single user systerns. A full line of FLEX 


support software and OEM licenses are also 
available. 


j technical systemy 
соплами. Ine 
Box 2570, West Lafayette, IN 47906 
(317) 463-2502 Telex 276143 


"UniFLEX and FLEX are trademarks of Technical 
Systems Consultants, Inc. 


hs ог e ч eos e 
E "ua WV E "© t£ d 
9 > «42 S4 2 9 $ бе Gd Ss 

x Ò S Со 95 9р 0 D 9 95 292 
479 p. CE SQ; Хо XS це ‚ 79, ap Хе SH © o. 
0 0 80 80 80 80 ЕМ1 0 6 30 30 30 30 0 
1 0 81 81 81 81 FN2 1 6 31 31 21 21 1 
2 0 82 82 82 82 FN3 2 6 32 32 22 22 2 
3 0 83 83 83 83 FN4 3 6 33 33 23 23 3 
4 0 84 84 84 84 FN5 4 6 34 34 24 24 4 
5 0 85 85 85 85 FN6 5 6 35 35 25 25 5 
6 0 86 86 86 86 FN7 6 6 36 36 26 26 6 
7 0 87 87 87 87 LS 7 6 37 37 27 27 7 
0 1 88 88 88 88 ІС 0 7 38 38 28 28 8 
1 1 89 89 89 89 АОМ 1 7 39 39 29 29 9 
2 1 BA BA BA BA DE 2 7 3A 3A 2A 2A : 
3 1 8B 8B 8B 8B BTAB 3 7 3B 3B 2B 2B : 
4 1 8C | 8C 8C 8C SC 4 7 2C 2 зс 3C | 
5 1 8D 8D 8D 8D CLEAR 5 7 2D 2D 3D 3D 
6 1 8E 8E 8E 8E EOS 6 7 2Е 2Е ЗЕ ЗЕ Е 
7 1 8F ВЕ 8F 8F EOL 7 7 2Е 2Е ЗЕ ЗЕ / 
0 2 90 90 90 90 BS 0 8 40 00 00 60 @ 
1 2 91 91 91 91 DL 1 8 61 01 01 41 A 
2 2 92 92 92 92 DC 2 8 62 02 02 42 B 
3 2 93 93 93 93 IL 3 8 63 03 03 43 C 
4 2 94 94 94 94 FMT 4 8 64 04 04 44 D 
5 2 95 95 95 95 1 5 8 65 05 05 45 Е 
6 2 96 96 96 96 | 6 8 66 06 06 46 Е 
7 2 97 97 97 97 — 7 8 67 07 07 47 а 
0 3 98 98 98 98 а 0 9 68 08 08 48 H 
1 3 09 09 09 09 ТАВ 1 9 69 09 09 49 | 
2 3 08 08 08 08 BS 2 9 бА ОА ОА 4А J 
3 3 7B 7B 7B 7B { 3 9 6B ОВ ОВ 4B K 
4 3 7C 7C 75 7С г 4 9 6С OC OC 4C L 
5 3 7D 7D 7D 7D } 5 9 6D 00 00 4D M 
6 3 ТЕ ТЕ ТЕ 7ТЕ ~ 6 9 6E OE OE 4E N 
7 3 БЕ 1F 1F 1F — 7 9 6F OF OF 4F О 
0 4 30 30 30 30 0 0 10 70 10 10 50 P 
1 4 31 31 31 31 1 1 10 71 11 11 51 Q 
2 4 32 32 32 32 2 2 10 72 12 12 52 R 
3 4 33 33 33 33 3 3 10 73 13 13 653 5 
4 4 34 34 34 34 4 4 10 74 14 14 54 Т 
5 4 35 35 35 35 5 5 10 78 15 15 55 9 
6 4 36 36 36 36 6 6 10 76 16 16 56 V 
7 4 37 37 37 37 7 7 10 77 Te 17 57 W 
0 5 38 38 38 38 8 0 11 78 18 18 58 X 
1 5 39 39 39 39 9 1 11 79 19 19 59 Y 
2 5 OA OA OA ОА LF 2 11 TA 1A 1A 5A 2. 
3 5 1B 1B 1B 1B ESC 3 11 ON—FC Cap Loc 
4 5 20 20 20 20 SP 4 11 ОМ--ҒЕ Shift Loc 
5 5 OD о 00 00 RIN 5 11 ВРТ 
6 6 2Е 2Е 2Е 2Е À 6 11 No Code CNTR 
7 5 FF FF FF FF BREAK T 11 SHIFT 


Table 1: Hexadecimal key-code assignments. Using this set of assignments, the computer can reply to data entered at the terminal. 
The data received at the remote terminal is displayed on eight LED indicators or an optional two-digit hexadecimal readout. 


VAK-4 16K STATIC RAM BOARD 


е Designed specifically for use with the AIM-65, SYM-1, and KIM-1 microcomputers 
Бы е Two separately addressable 8K-blocks with write protect. 
>: , е Designed for use with the VAK-1 ог KIM-4* motherboards 
i3 e Has provisions for mounting regulators for use with an unregulated power supply 
IR. * Made with 1st quality 2114 static ram chips 
2 * All IC's are socketed 
Z ü е Completely assembled, burned-in, and tested 
еі үз i We manufacture a complete line of high quality expansion boards. Use reader service 
Edi card to be added to our mailing list, or U.S. residents send $1.00 (International send $3.00 
РА. LE U.S.) for airmail delivery of our complete catalog. 
— RM. t *Product of MOS Technology 
-- Tut 
VAK-4 DUAL 8K-RAM 5229-06 $325.00 plus shipping 
VAK-2 8K-RAM (7? populated) $239.00 | E N T E H P H | S E 5 


IN С ОН Р OW А Т ТЕ 2 


2951 W. Fairmount Avenue * Phoenix, AZ 85017 • (602) 265-7564 
Please note new address 
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ALTOS COMPUTER SYSTEMS PROUDLY ANNOUNCES 


Number Type 
MM57499 
74164 
75114 
bie 75115 
75115 
472 75114 
TYPICAL FOR 8 
te TIL-209A 
STATUS я TiL- " OUT 
LED 5У 
pisPLAY (30) (9) (9) (9) (9) (0) 9) (У) см онь 4 +5 
MSB LSB | x 
13 és "т FIGURE 28 
1 Ос 0; Qe Qr | 
9 ; e SERIAL 
oue IC2 74164 к. a 
| 8 8 BIT SHIFT REGISTER 10 pF 
кы 
4 24 9 
CLOCK RESET TRANSMIT RECEIVE А 
CRYSTAL 
ІСІ ММ57499 
Yi Ys. Y? Ye Y5 CRYSTAL 1M 
4 3.578 MHz 
CRYSTAL 


7 Хє Xs X4 X3 X» ХІ Xo 
17 23 27 
SHIFT CTL 
10K X % T 27pF 


1N914 
TYPICAL FOR 10 


Figure 2a: Schematic of the remote data-entry terminal. Use of the MM57499 serial keyboard-interface circuit allows for simple con- 
struction. Data is entered via a standard keypad, and encoded by the interface circuit. Data may then be sent serially at 1200 bps to 
the computer over any of a number of types of transmission line. 

In this circuit, all diodes are 1N914s, and not all Yn lines are used since a hexadecimal keypad does not require them. Holding any 
key down causes a 15-cps automatic repeat. 


UCSD* System for TRS-80 Model 11* 


The most portable operating system now supports FORTRAN. Pascal and/or FORTRAN modules are compiled in universal P-code, so they 
can run on most microprocessors, often without recompiling. Programs execute up to 10 times faster than comparable BASIC programs, and 
use much less memory. Ready to run on TRS-80 Model И (64K). 


FEATURES 

в interactive operating system—dynamic 
overlays, disk file handling, run-time sup- 
port and block I/O routines. 

а Fast, one pass compilers. 

в Two Editors—one screen oriented for рго- 
gramming and text editing, one character 
oriented for hard copy terminals. 

a File handler to manipulate disk files. 

® Macro-assembler that produces code for 
linking with Pascal or Fortran programs. 

в Linker for link-editing of object and as- 
sembly code modules. 

в Library of program modules and utilities. 


PLUS, from PCD Systems 

ш Disk formatting program to initialize dis- 
kettes in single or double density formats. 

в Configuration program for serial 1/0. 

a Disk-set program to permit separate as- 
signment of density and format charac- 
teristics for each disk drive. 


DOCUMENTATION 

в UCSD System Manual (400 pages). 

= Beginner's Guide To UCSD Pascal. 

= Pascal User Manual & Report. 

а Fortran User's Manual with Fortran 
systems. 


PCD Systems, Inc. 


PO Box 143 Penn Yan, NY 14527 315-536-3734 


"Trademark of the Regents of the University of California *Trademark of Tandy Corporation ‘Trademark of Digital Research ‘Trademark of Digital Equipment Corporation 


38 September 1980 © BYTE Publications Inc 


PRICES 

п UCSD System with Pascal Compiler $350 
with Pascal and Fortran Compilers $500 

а Fortran Compiler alone 


(requires Version 11.0) $200 
8 P-Code Interpreter alone 

(either 151-11 or 2-80) $ 85 
Optional Utility Programs 
в CP/M* to Pascal file conversion $ 50 
а TRSDOS* to Pascal file conversion $ 50 


a 7-80 Disassembler/Dump program $ 50 


ALSO AVAILABLE 

a UCSD System for MINC? ог РОТ. 

a Z-80 Adaptable System (you write BIOS). 
= UCSD System for CP/M environments. 


PCD Systems is a licensed distributor of the 
UCSD System for Pascal and Fortran. Dealer 
inquiries are invited. 
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Е Sok е your personal energy Crisis. 
Let VisiCalc' Software do the work. 


With a calculator, pencil and paper you can spend hours plan- Or say you’re an engineer working on a design problem and are 
ning, projecting, writing, estimating, calculating, revising, erasing wondering "What if that oscillation were damped by another 10 
and recalculating as you work toward a decision. percent?” Or you're working on your family's expenses and 

Or with the Personal Software" VisiCalc program and your wonder “What will happen to our entertainment budget if the 
Apple* II you can explore many more options with a fraction of heating bill goes up 15 percent this winter?" VisiCalc responds 
the time and effort you've spent before. instantly to show you all the consequences of any change. 

VisiCalc is a new breed of problem-solving software. Unlike Once you see VisiCalc in action, you'll think of many more 
prepackaged software that forces you into a computerized uses for its power. Ask your dealer for a demonstration and dis- 
straight jacket, VisiCalc adapts itself to any numerical problem cover how VisiCalc can help you in your professional work and 
you have. You enter numbers, alphabetic titles and formulas on personal life. 


You might find that VisiCalc alone is reason enough to 
own a personal computer. 

VisiCalc is available now for Apple II computers with 
versions for other personal computers coming soon. The 
Apple II version requires a 32k disk system. 
| For the name and address of your nearest VisiCalc 
| dealer, call (408) 745-7841 or write to Personal Software, Inc., 

pr 592 Weddell Dr, Sunnyvale, CA 94086. If your 
= - favorite dealer doesn't already carry Personal 

м Software products, ask him to give us 


your keyboard. VisiCalc organizes and displays this infor- 
mation on the screen. You don’t have to spend your time 
programming. 

Your energy is better spent using the results than get- 
ting them. 

Say you're a business manager and want to project 
your annual sales. Using the calculator, pencil and paper 
method, you'd lay out 12 months across a sheet 
and fill in lines and columns of figures on 
products, outlets, salespeople, etc. You'd cal- 
culate by hand the subtotals and summary 
figures. Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fill in the same figures on an electronic 
"sheet of paper" and let the computer do 
the work. 

Once your first projection is complete, 
you're ready to use VisiCalcs unique, 
powerful recalculation feature. It lets you 
ask "What if?’ examining new options 
and planning for contingencies, "What if” 
sales drop 20 percent in March? Just type in 
the sales figure. VisiCalc instantly updates 
all other figures affected by March sales. 


VisiCalc was developed exclusively for 
Personal Software by Software Arts, Inc., 
Cambridge, Mass. 


TM —-VisiCalc is a trademark of 
Personal Software, Inc. 
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FROM FIGURE 2А 


Figure 2b: Transmission-line drivers for the terminal are capable of transmitting over 10,000 feet of 100-ohm line. The capacitors at 
pin 4 of IC4 and IC5 help to reduce noise pick-up by decreasing the frequency response of the receiver. 


imd RRNA Аш” х,у Genesis New additions to our select 
sat эз 1 software list: 

ш 5r 95 3 now has: 

Pon js d — | VISICALC™ $150.00 
2 6} Peg e ability to dump graphics | A product of Software Arts Inc. 
Касаи screen to printers, * VISICALC Models * 

А e standard format graphs | Save hours of setup time! 

X,Y Genesis (pie chart, bar chart, Visible Bookkeeper $59.95 

Applesoft subroutines scatter plot, line plot). Или keit hankboceing: умы 

add graphics to your programs. with explanations for adapting to 


Е Interfaces to popular file | your own small business. 
rom 
management systems under 


FUTUREWORLD development. Business Projector $39.95 


Basic one year general business 


2514 University Drive projection model with cash flow, 
Durham, NC 27707 Dept B9 $74.95 ratio analysis and supporting 
(919) 489-7486 schedules. 
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Two incredible games 
from Microsoft. 

There are plenty of com- 
puter games around. But 
most of them probably 
won't hold your interest for 
more than a few hours. 

That’s what makes these 
two releases from Micro- 
soft so remarkable. They'll 
keep challenging you іп 
new ways every time you 
play. 

Olympic Decathion— 
a real workout! 

There's never been а 


program that tests your reflexes and coordination like 
Olympic Decathlon. Just like the real one, Microsoft's 
has 10 events, including shot put, pole vault, long 
jump, javelin throw, and six more. Win- 
ning takes a combination of strategy, 
timing, coordination, and physical 


endurance (really!). 


When you jump or throw, the pro- | 
gram calculates the actualtrajec- | 
tory, and shows you what's happen- 


ing with exciting animated 


graphics. After each event, the 
scores of all competitors (up to 
8) are displayed. It's the ulti- 
mate party game to show off 


your computer! 
Disk-based Decathlon 
runs on a 32k TRS-80. The 


Versions for the Apple Il 
available soon. 

Adventure —the 
classic mind game. 

If you've ever been lucky 
enough to play Adventure 
on a big computer, you 
know how addictive it is. 
Fantasy, deduction, and 
magic all come into play as 
you explore the chambers 
of Colossal Cave, collect- 
ing treasure while avoiding 
pitfalls and hostile crea- 
tures. There are surprises 
around every corner, and 


even veteran players keep discovering new things and 
improving their scores. 
Microsoft has the complete microcomputer version 
of the original FORTRAN Adventure that runs on large 
timesharing systems. It runs on TRS-80 and Apple ll 
systems with at least 32k memory and one disk. 


Microsoft —a name worth trusting. 
As the world's most experienced producer 


of microcomputer software, Microsoft's pol- 
Т icy is to offer only the best, most rewarding 
Iprograms in existence. 

| After playing Adventure and Olympic 

j| Decathlon, we think you'll agree. 

| Visit your computer retailer soon for a real 
challenge. Or ten. 


CONSUMER PRODUCTS 
400 108th Ave. N.E., Suite 200 
Bellevue, WA 98004 

(206) 454-1315 


cassette version requires a 16k Мі Р. 
Level | or Level ll system. - 


TRS-80 is a trademark of Radio Shack Corp. 
Apple Il is a trademark of Apple Computer, Inc. 
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Figure 2c: The MM57499 serial keyboard- 
encoder integrated circuit, which scans a 
12 by 8 matrix апа produces the ap- 
propriate ASCII code for each key. 


Text continued from page 34: 


This is accomplished by sending an 
ASCII character to the entry receiver 
that has a key code corresponding to 
the bits we wish to light. These codes 
are listed in table 1. 

For example, to light the LSB (least- 
significant bit) of the display, a hexa- 
decimal 01 is sent. This corresponds 
to a "Control-shift-A". The Break key 
code FF would turn on all the indi- 
cators. To successfully use these 
LEDs, a lookup table and bit map 
should be included in any software 
driver for the terminal. My prototype 
included both an 8-bit LED display 
and a two-digit hexadecimal display. 
They are wired in parallel and display 
the same information. 


Long Distance Transmission 

No one bothers to construct a 
remote-entry terminal for placement 
next to the control computer. In most 
cases you will not have to resort to 
extraordinary means to communicate 
a couple hundred feet. Should you 
need to communicate long distances, 
such as 3000 feet to the barn, the line- 
driver circuitry of figure 2 should be 
used. It is capable of driving 10,000 
feet of 100-ohm transmission line. For 
short distances it isn't absolutely 
necessary to use this wire or circuit. A 
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STROBE LINES 


SCAN LINES 


Figure 3: Key function chart. Although not all scan lines are used for the hexadecimal 
keypad, the MM57499 circuit is capable of encoding the full ASCII character set. In the 
unit described, shorting X, and У, produces an ESC (Escape) code, while shorting Xs 


and У, gives the code for 5. 


pair of MC1488 and MC1489 RS- 
232C drivers can be substituted for 
short runs and twisted-pair wiring 
used instead of 100-ohm cable. The 
degree of leeway allowed depends 
upon the electrical noise between the 
terminal and the computer. If in 
doubt, use the heavy-duty driver I've 
outlined. 

Whether you build this interface or 
not is immaterial so long as you 
recognize the advantages it presents 
for those readers interested in control 
applications. l've only scratched the 
surface concerning the capabilities of 
the MM57499. We could also have 
used it as a single-chip remote-status 
transmitter, or we could have ex- 
panded the receiver section for full 
message displays. Trying to cover all 


potential applications is impossible in 
a single article. I assure you that I am 
not through with this device, and I'll 
think up a few more gadgets that use 
it. If in the meantime you have any 
brainstorms concerning home con- 
trol, Га appreciate hearing about 
them. 

For information on the MM57499 
write to: 


Mike Van Slack 

Product Marketing Engineer 
National Semiconductor 
2900 Semiconductor Dr 
Santa Clara CA 95051 


Next Month: We will explore some 
ways to use LCDs (liquid-crystal 
displays).W 
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If you can type, you 
canhandie _ 
your accounting, 
word processing 
and much more 

оп ISCs Small 


Business Computer! 


"amm ч = 


The Intecolor® 8963 is just one of a complete line of ISC desk- 
top computers designed for businessmen who don't know 
how — or don't have time— to write programs. It's CP/M® com- 
patible, so you can choose from hundreds of CP/M business 
programs — programs that have been proven in hundreds of 
actual applications. 

Programs like General Ledger, Accounts Receivable and 
Payable, Payroll, Mailing List and Inventory Control are now 
available in color. You'll comprehend data faster, thanks to the 
proven readability of ISC's eight-color display. 

To compose letters and other documents quickly and easily, 
you'll want ISC's unique color-coded Word Processing pro- 
gram. With an optional printer, you can print out as many 
mistake-free originals as you want! 

The Intecolor 8963 gives you all the benefits of color 
graphics computing at a price that's competitive with black- 
and-white. It's complete with 19" color graphics display, 
typewriter-like keyboard, dual disk drive for data storage 
— even a color version of Microsoft® Business BASIC for 
those of you who do want to program. 

Don't let your business get behind the times. Call your iSC 
sales representative or visit your nearest Factory Authorized 
ISC dealer and get a “hands on” demonstration today. 

Color Communicates Better? 


* US domestic price Unrelouched photo of screen. CP Mis a registered trademark of Digital Research Corp 


OEM Quantity Discounts are available to Qualified Dealers and Volume Users of 25 Systems (or greater) per year. Call your nearest ISC Representative listed below 


ISC SALES REPRESENTATIVES: AL: 205 883-8660. AZ: 602 994-5400. AR: (TX) 214,661-9633. CA: Alhambra 213 281-2280. Goleta 805 964-8751. Irvine 714 557-4460, Los Angeles 213 476-1241, Los 
Altos 415 948-4563. San Diego 714 292-8525 CO: 303 355-2363. CT: 203 624-7800. DE: (РА) 215 542-9876. ОС: (VA) 703 569-1502. FL: Ft Lauderdale 305 776-4800. Melbourne 305: 723-0766. Orlando 
305 425-5505, Tallahassee 904. 878-6642. GA: Atlanta 404 455-1035. НІ: 808 524-8633. ID: (UT) 801 292-8145. IL: (Мо) 312 564-5440, (So МО) 816 765-3337, IN: (IL) 312 564-5440, IA: (Scott County 
Only) 312 564-5440, (МО) 816 765-3337. KS: (MO) 816 765-3337, КҮ: 606 273-3771, LÀ: 504,626-9701. ME; (MA) 617 729-5770, MD: (VÀ) 703 569-1502, МА. 617 729-5770, MI: Brighton 313. 227-7067, 
Grand Rapids 616 393-9839 MN: 612 645-5816. MS: (AL) 205: 883-8660. MO: 816 765-3337. MT: (СО) 303 355-2363. NB: (MO) 816 765-3337. NH: (MA) 617 729-5770, NJ: (No ) 201/224-6911, (So) 
215 542-9876. NV: ( А2) 602 994-5400. NM: 505 292-1212. NY: Metro Li(NJ) 201 224-6911. М Syracuse 315 699-2651 Fairport 716 223-4490. Utica 315 732-1801. NC: 919 682-2383. ND: (MN) 

612 645-5816 OH: Cleveland 216 398-0506. Dayton 513 435-7684, OK: (TX) 214 661-9633. OR: 503 644-5900. PA: (E) 215 542-9876. (W) 412 922-5110, At; (MA) 617 729-5770. SC: 803 798-8070. SD: 
(ММ) 612 645-5816 TN: 615 482-5761 TX: Austin 512 454-3579. Dallas 214 661-9633. El Paso Area (Las Cruces, ММ) 505 524-9693. Houston Only 713 681-0200. UT: 801 292-8145, VT: (MA) 617 729-5770. 
VA: 703,569-1502. WA: 206:455-9180. WV: (PA) 412 922-5110. Wl: (IL) 312 564-5440. WY: (CO) 303 355-2363, 

EUROPEAN EXPORT SALES: EUROPE: (МА) 617/661-9424. BELGIUM: Brussels 02-242-36-04. DENMARK: 02-913255. FRANCE: Rueil Malmaison 749-47-65. Paris 33-1-306-4606. GREECE: Athens 
642-1368. ITALY: Milano 02600733, THE NETHERLANDS: Poeldijk 01749-47640, Amsterdam 020-360904, SPAIN: Barcelona 204-17-43. SWEDEN: Vallingby 08-380-370. SWITZERLAND: Mutschellen 
057-546-55. UNITED KINGDOM: Bournemouth 0201671181. WEST GERMANY: Koblenz 01149-31025 6, AUSTRALIA А NEW ZEALAND: Auckland 876-570. Canberra 58-1811, Chermside 59-6436, 
Christchurch 796-210. Melbourne 03- 543-2077, Sod A tue, Mb Weilington 644-585. CANADA: Dorval 514 636-9774, Ottawa 613 224-1391. Toronto 416 787-1208, Vancouver 604 684-8625, CENTRAL 
AND SOUTH AMERICA & CARIBBEAN: (GA) 404 394-9603, MEXICO: Monterrey 564-876, FAR EAST: (CA) 213 382-1107, HONG KONG: 5-742211. JAPAN: ( Tokyo) 

(03) 463-9921 TAIWAN: (Taipei) 02-7026284. MIDDLE EAST: (GÀ) 404 581-0243. EGYPT: 809933. ISRAEL: Ramat Gan 03725749, 

KUWAIT: Kuwait 438-180 1 2. LEBANON: Веки! 221731 260110. SAUDI ARABIA: Jeddah 27790, Riyadh 25083-39732 
For sales and service in other countries contact ISC headquarters in Norcross. GA, USA 
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The general purpose microcomputer 
was first introduced as a computer 
for hobbyists and experimenters. 
However, as the industry has grown, 
microcomputers have become 
specialized for personal use or for 
small business use. There is virtually 
no computer for the serious experi- 
menter with one important exception, 
the Ohio Scientific Challenger 8P. 


The C8P is unique in that it incor- 
porates the features of state-of-the- 
art personal computers, with the 
memory and disk storage capacity 
of business computers, along with 
the “mainframe” bus architecture 
and open ended expansion capability 
of industrial control computers. 


Personal Computer 
Features 

The C8P DF's specs 
beat all personal 
computers hands 
down. It executes 
instructions two 
to three times 
faster, and 
displays more 
alphabetic 
characters 

on its screen 
than other 


models. Н has upper and lower case 
and graphics in 16 colors. The C8P's 
standard |/O capabilities are far 
more extensive than any other com- 
puter, with joystick and keypad inter- 
faces, sound output, an 8-bit D/A 
converter, 16 parallel I/O lines, 
modem and printer interfaces, AC 
remote control and security monitor 
interfaces and a universal acces- 
sory port that accepts a prom blaster, 
12-bit analog I/O module, solderless 
prototyping board and more. 


Ohio Scientific offers a large library 
of personal applications programs, 
including exciting action games 
such as Invaders and Star Trek, 
sports simulations, games of logic 


Your vehicle for com 
The Challenger 8P DF. 


and educational games, personal 
applications such as biorhythms, 
calorie counter, home programs 
such as checking and savings 
account balancers and a home 
budgeter just to name a few. Anew 
Plot BASIC makes elaborate anima- 
tions easy, and music composition 
program allows you to play complex 
multi-part music through the com- 
puters DAC. 


At the systems level the machine 
comes standard with OS-65D, an ad- 
vanced disk operating system with 
Microsoft BASIC and an interactive 
Assembler Editor. Optional software 
includes UCSD PASCAL and 
FORTRAN and an Information 
Management System (OS-MDMS). 
Dozens of independent software 
suppliers now also offer personal 
programs for the C8P 


puter explorations. 


Business Computer Features 
The C8P DF utilizes dual 8” floppy 
disk drives which store up to eight 
times as much information as per- 
sonal computer mini-floppies, and 
an available double-sided option 
expands capacity to 1.2 megabytes 
of on-line storage. The C8P DF is 
compatible with Ohio Scientific’s 
business computer software, in- 
cluding OS-65U an advanced oper- 
ating system, and an Information 
Management System (OS-DMS) with 
supplementary inventory, account- 
ing, A/R-A/P, payroll, purchasing, 
estimation, educational grading and 
financial modeling packages. The 
system also supports word process- 
ing (WP-3) and a fully integrated 
small business accounting system 
(OS-AMCAP V1.6). The C8P DF's 
standard modem and printer ports 
accept high-speed matrix printers 
and word-processing printers directly. 


Home Control and 

Industrial Control 

The C8P DF has the most advanced 
home monitoring and control capa- 
bilities ever offered in a computer 
system. It incorporates a real time 
clock and a unique FOREGROUND/ 
BACKGROUND operating system 
which allows the computer to 
function with normal BASIC pro- 
grams, at the same time it is 
monitoring external devices. 
The C8P DF comes standard 
with an AC remote control 
interface, which 


allows it to control a wide range of 
AC appliances and lights remotely, 
without wiring, and an interface for 
home security systems which moni- 
tors fire, intrusion, car theft, water 
levels and freezer temperature, all 
without messy wiring. In addition, 
the C8P DF can accept Ohio Scien- 
tific's Votrax voice I/O board and/or 
Ohio Scientific's new universal 
telephone interface (UTI). The tele- 
phone interface connects the com- 
puter to any telephone line. The 
computer system is able to answer 
calls, initiate calls and communicate 
via touch-tone signals, voice output 
or 300 baud modem signals. Tt can 
accept and decode touch-tone 
signals, 300 baud modem signals 
and record incoming voice 
messages. These features coilec- 
tively give the C8P DF capabilities to 
monitor and control home functions 
with almost human-like capabilities. 


For process control applications, a 
battery back up calendar clock with 
automatic computer restart capabili- 
ties is available. Ohio Scientific's 
unique accessory ports allow the 
connection of a nearly unlimited 
number of 48 line parallel ИО cards 
and 12-bit high speed instrumenta- 
tion quality analog I/O modules to 
the computer by inexpensive 16-pin 
ribbon cables. 


Exploring New Frontiers 

Ohio Scientific's vocalizer software 
processes normal BASIC print state- 
ments with conventional spellings 
and speaks them clearly in real-time 


on computers equipped with the UTI 
(CA-15B or CA-14A). This voice out- 
put capability, combined with the 
C8P’s remote control, remote sens- 
ing, telephone interface capabilities 
and reasonable cost open up new 
frontiers for computer applications. 


Documentation 

The C8P DF is not a beginner's com- 
puter and doesn't come with begin- 
ner's documentation. However, Ohio 
Scientific does offer detailed 
documentation on the computer 
which is meaningful for experts, 
including a Howard Sams produced 
hardware service manual that in- 
cludes detailed block diagrams, 
schematics, parts placement dia- 
grams and parts lists. Ohio Scientific 
is now also offering fully 
documented Source Code in 
machine readable form for OS-65D, 
the Challenger 8P's operating 
system allowing experimenters and 
industrial users to customize the 
system to their specific applications. 


What's Next? 

Ohio Scientific is working on a 
speech recognizer to complement 
the UTI system, with a several hun- 
dred word vocabulary. The company 
is also developing an 8 megabyte 
low-cost, add-on hard disk for use in 
conjunction with natural language 
parsing to further advance the state- 
of-the-art in small computers. The 
modular bus architecture of the C8P 
assures system owners of being 
able to make use of these new 
developments as they become 
available just as the owner of a 1976 
vintage Challenger can directly plug 
in voice output, the UTI and other 
current state-of-the-art OSI 
products. 


The C8P DF with dual 8" floppies, 
BASIC and two operating systems 
costs about $3000, only slightly 
more than you would pay for a dual 
mini-floppy equipped personal com- 
puter with only a fraction of the 
capabilities of the C8P. 


For more information and the 
name of the dealer nearest you, 
call 1-800-321-6850 toll free. 


4 | | 
es ! | | 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 » [216] 831-5800 


Circle 28 on inquiry card. 


An 8088 Processor for the 


The 16-bit microprocessor has 
definitely arrived. No one doubts that 
this new wave of high-performance 
processors will soon be operating on 
the familiar S-100 bus. In fact, Seattle 
Computer Products is already ship- 
ping its Intel 8086-based processor 
card, along with a support card that 
includes vectored-interrupt control, 
hardware mathematical operations, 
and miscellaneous timer/counters. 

Godbout Electronics has designed a 
card containing two microprocessors 
and the logic allowing transfer of 
control between them by software. 
One of the processors on this board is 
an Intel 8085A-2, which allows 


S-100 Bus 
Part 1 


Thomas Woodward Cantrell 
2475 Borax Dr 
Santa Clara CA 95051 


the board to be placed in 
8080A/8085A/Z80A-based S-100 
systems with a minimum amount of 
hassles. 

Using various existing or soon-to- 
be-developed cross-software рго- 
ducts, programs can be developed for 
the other processor on the board, the 
Intel 8088. When the new software is 
developed and loaded, control can be 
transferred from one microprocessor 
circuit to the other for checkout and 
debugging. This is a novel solution to 
the problem of bootstrapping a 
system consisting of both new hard- 
ware and new software. 

Microsoft and Digital Research, 


Photo 1: А wolf in sheep's clothing. The panel may say “8080,” but the processor card 
in this system is based on Intel's high-performance 8088. 
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both highly renowned producers of 
quality software, are making their 
contributions to the processor revolu- 
tion. Microsoft is already shipping an 
8086/8088 version of its popular 
BASIC interpreter as well as an 
8086/8088 cross-macroassembler 
which runs under Digital Research’s 
CP/M. A disk operating system and 
other system software are to follow. 

Digital Research has an 8086/8088 
based version of CP/M in the works. 
Expect this to be followed with new 
versions of MP/M and PL/I. The 
multitude of vendors who supply 
software to run under CP/M should 
already be converting their software 
for use with the new CP/M. 


Problems Remain 

Be that as it may, the S-100/16-bit 
processor picture is not as bright as it 
may seem. The fundamental problem 
is that the S-100 bus was originally 
designed by MITS (of Altair fame) for 
the Intel 8080, an 8-bit micro- 
processor. To “upgrade” the S-100 
bus to the higher levels of perfor- 
mance offered by the new machines, 
certain problems must be addressed. 
The JEEE (Institute of Electrical and 
Electronics Engineers) Standards 
Committee, through its S-100 bus 
standard definition, has assured a 
future for the 5-100 bus in two ways. 

First, the problem of incompatibil- 
ity between different “5-100” 
modules will be laid to rest. Woe be 
unto today's computerist who at- 
tempts to use a Brand X DMA color 
video-display board with a Brand Y 
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MICROTEK MT-80 


SOLID VALUE FOR YOUR DOLLAR 


The market is flooded with low-cost 
printers that look and last more like 
toys. 

The Microtek MT-80, our versatile alpha- 
numeric line printer, has a high quality 
print mechanism that gives you solid 
value for your dollar. It has been de- 
signed with a superior brain resulting in 
more advanced features and more de- 
pendable performance. Our printer is so 
reliable that we offer you an incredible 
365 days warranty. 

We stand behind every printer we make 
because we build quality into each one. 
So stop tinkering with toys and get 
serious. Demand 100% value by 
specifying the MT-80. 


OUR UNIT PRICE 


$795 Parallel 
$895 Serial (RS-232C) 


9 JALITY 


2%, THATS WHAT 


2: SEPARATES THIS 


PRINTER FROM 


THE TOYS 


LOADED WITH INNOVATIONS 


40, 80 or 120 columns (software 
selectable) 

Non-thermal paper, pin feed 

125 CPS, 70 lines per minute 

9 x 7 dot matrix 

Vertical format unit 

96-character ASCII (upper and lower 
case) 

Adjustable forms width to 912” 
Parallel and serial (RS-232C) inter- 
faces available 


PEDE 


For more information contact: 
MICROTEK, іпс., 

9514 Chesapeake Drive, 

San Diego, CA 92123 
Tel.(714)278-0633 

TWX 910-335-1269 
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CPA/Tax Professionals... 
Here’s how you can solve your 
professional practice development problems. 


Are you satisfied with the growth of your tax practice? 
Our field tested professional tax preparation software can help! 
One tax practitioner reported his tax season income jumped from $12,000 to $30,000 using 
a micro computer. it can happen to you too!! Call or write for details. 


microlar 


Complete System, including: 
eFederal individual е State individual 9 


Corporate 


Income Tax Software Specialists 


SOFTWARE 


3600 WILSHIRE BOULEVARD, #1510, LOS ANGELES, CALIFORNIA 90010 * 


dealer inquiries invited 


(213) 738-9972 


DUNT 


ла О 


oUF T WARE 


PS.— We want to be your software source. Give us the opportunity to beat any nationally advertised price! 
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CP/M WITH 
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#Acct Rec/Acct Pay .$ 59/$20 


# Payroll w/Cost 
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All3and CBASIC2 . 


DIGITAL RESEARCH 
CP/M* 2.2 Northstar. 5149/525 
CP/M" 22 Cromemco. $189/$25 


MICROSOFT 
Basic-80 

Basic Compiler. . . 
Fortran-BO .. . 


MICROPRO 


/ MANUAL 
ONLY 


$ 59/$20 tAccts Rece 


Payroll 


$ 59/520 inventory 


. $118/$57 
$199/$71 


. $284/$25 
. $324/$25 


Payroll 
-$384/$25 = ayro 


# Analyst. 


РЕАСНТВЕЕ 1 
tfGeneral Ledger. 


tAccts Payable. . 


iProperty Mg 
{С PA. Client Write-up 
%Машпа Address. 


STRUCTURED SYSTEMS 
#Сепега! Ledger 
#Accts Receivable. 
itAccts Payable 


stInventory Control 


S.O.FTW. A.R.E. ff 

t Microtax” — Prof. tax 
preparation 
Federal individual. 
Federal corporate. 
State individual .. 

tBusiness Plus“ 
General Ledger.....$ 79/$25 
AccountsReceivable. $ 79/$25 
Accounts Payable... $ 79/$25 
Payroll. ..-% 79/$25 
All4 . ... . .... $269/$99 
SUPERSOFT 

(Forth. . з 
Diagnostic Е с ae 
Other disk software . 


$449/$35 
$449/$35 
$449/$35 

- $449/$35 
$499/$35 
less $899/$35 
$899/$35 
. $399/$35 


уаЫе . 
$749/$50 
$249/$25 
$249/$25 


$747/$25 
.$747/$25 
$747/$25 
.$747/$25 
$447/$25 
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. $ 49/$20 
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$349/$40 
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$279/$35 
..$119/$25 
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,.$169/$25 
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Word-Star (Ver. 2.0). . 
Word-Star 

/Maii-Merge 
DataStar . . 
Word-Master 
SuperSort | 

SuperSort Il. 
SuperSort IH 


# Letteright. 


# Payroll. 


# Inventory. 
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. .$ B7/$20 

.$ B7/$20 

GRAHAM-DORIAN 9 
#General Ledger. .. 
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+Accts Payable 


$793/$35 


. $793/$35 
‚ $793/$35 
. $493/$35 
‚ $493/$35 


APPLE Il" 
MICROSOFT 

Softcard (CP/M). ..$292 
PERSONAL SOFTWARE, 
Visicalc’” . e 

CCA Data Mgr 
Desktop/Plan 


Tiny C 
CBASIC (Ver 2. 06) 
Pascal/Z (Ver 3). 


Pascal/MT hn She 


Magic Wand . 


#Pearl (level 1). . 
itPear! (level 2). . 
#Pearl (level 3) 


* —Special Bonus with order 
$ — Requires CBASIC-2 


M. -..$369/$45 
Electric Pencil IT 


COMPUTER PATHWAYS 


$ 69/$40 
.$ B9/$15 
. $369/$35 
$229/$30 
$299/$45 
.$279/345 


st Apartment 


MICRO-AP 


#Selector IV 


less 15% stGiector 


$ 99/$25 
..$299/$25 


$549/$25 “Басса! (incl ' 


#Cash Register. . 
#Job Costing 


#Selector 111-С2.... 


S-Basic Compiler. 
WHITESMITHS 


MUSE 
Super-Text. . 
Other disk software. 


$493/$35 
$493/$35 
$793/$35 


Mot. 


% 84 
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TRS-80* MODEL il 
СР/М2.2.. 
Electric Pencil 1 


$269/$20 
$469/$35 
$299/$25 
$229/$25 
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TRS-80° MODEL I 


CP/M 14. . $129 
CCA Data Mgr. . .$ 68 


$600/$30 


C) $750/$45 


Other software requirements — Call 


CP/M users: specify disk systems and formats. Most formats available. 


VISA ® MA 


t —Reauires microsoft BASIC 
R —Mfgs. Trademark 


— Supplied in source code 


STERCHARGE 


ORDERS ONLY —CALL TOLL FREE 
1-800-854-2003 ext. 823 
Calif. 1-800-522-1500 ext. 823 


Add $2.50 postage and handling per each item. California residents add 6% sales tax. 
Allow 2 weeks on checks. C.O.D. ok. 
Prices subject to change without notice. All items subject to availability. 


For information write or call 
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Z80 processor card and a Brand Z 
dynamic memory board. If they all 
work together it's a miracle! By more 
clearly defining things like DMA 
(direct-memory access) protocols and 
timing, as well as eliminating some of 
the archaic or abused S-100 signals, 
board compatibility can more likely 
be assured. 

Second, provisions have been 
made to ease the adaptation of new, 
higher-performance processors to the 
bus. This expandability has been 
achieved in three distinct ways: 


ө 16-Bit Data Transfers — MITS 
chose to split the 8080's bidirec- 
tional 8-bit data bus into 
separate input and output data 
buses. While the wisdom of this 
was often questioned, it has 
proven to be a saving grace. 
The IEEE S-100 standard adds 
two signals (SXTRQ*, Sixteen 
Request, and SIXTN*", Sixteen 
Acknowledge) to allow 16-bit 
data transfers by ganging the 
input and output data 
bus.(Note that throughout this 
article I will use the 47” notation 
to designate active low signals; 
this is the accepted usage in the 
IEEE standard.) 

€ Extended Memory Addressing 
— Eight of the unused S-100 bus 
lines have been designated as 
address lines А16 thru A23. 
With 24 address bits (AO thru 
A23), 16 megabytes of memory 
can be addressed directly. 

€ Extended I/O (input/output) 
Addressing The 8080 was 
capable of addressing 256 I/O 
ports. The 8-bit I/O port ad- 
dress was placed on both the 
low byte (AO thru A7) and high 
byte (A8 thru A15) of the 16-bit 
address bus. The IEEE standard 
allows this echoing of the port 
address on both halves of the 
address bus, but recommends 
that AO thru A15 be used for 
I/O addressing. The 16-bit I/O 
address gives 5-100 systems the 
ability to directly utilize up to 
64 K I/O ports. 


These standardization efforts will 
allow a controlled evolution of the 
S-100 bus. However, I realize that of 
the dozens of S-100 boards I have (in- 
cluding some of very recent vintage), 
probably none meets the JEEE stan- 
dard. I cannot afford to replace them 
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or more value 


APPLIED 
STATISTICS 
MODULE 


BUSINESS 
DECISIONS 
MODULE 


SECURITIES ||| 
ANALYSIS 
MODULE 


TI Programmables lead the field 
in performance, quality and value. 
When you're choosing a program- 
mable calculator consider: Power. 
Total software support. Flexibility. 
And price/performance. You'll dis- 
cover a clear-cut answer. A TI Pro- 
grammable 58C or 59. 

The TI-59 has up to 960 program 
steps or up to 100 memories. Mag- 
netic card read/write capability lets 
you record your own custom pro- 
grams or those received from 
PPX (Professional Program 
Exchange). 

The TI-58C features up to 480 
program steps or 60 memories. And 
it has TI's Constant Memory™ fea- 
ture that retains data and program 
information even when the calcula- 
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SURVETING 


| MARINE 
KA IET LON 
MODULE 


MOQULE 


МАН ELECTRICAL 
UTILITIES ENGINEERING 
ШЕШ; МОША 


FARMING 
MODULE 


tor is turned off. 
And now free modules give you 
that added productivity you need. 
From August 15 to October 31, 1980 
is your special opportunity to pur- 
chase one of the world's most ad- 
vanced programmable calculators. 
And get a minimum of $40 worth of 
free software modules with a TI- 
58C. Or, when you buy a TI-59, get 
a minimum of $80 worth of software 
modules and an $18 one-year mem- 
bership in PPX. This will allow you 
to select up to 3 programs (from 
over 2,500) written by professionals 
in your field. 

Visit your TI retailer for more in- 
formation, and let him help you se- 
lect the TI Programmable and free 
software that's right for you. 
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ТІ Programmable 59 — $300* 
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2 FREE modules+& « 
PPX Membership 


with purchase 
of а ТІ-59 _ 


LEISURE 
LIBRARY 


ИШИ 


RPM 1 PON 
SIMULATOR WATER 
MODULE ' ANALYSIS 
MODULE 


| Шү first choice and an alternate. | 
I've bought a TI-59, send me my two free modules and 

| my membership (which entitles me to select three pro- | 
grams from the source catalog at no charge). Here are my 

nn choices and an ар | 


wee 
| Send to: ТІ Library Offer, Р.0. Box 1984, Lubbock, | 
| TX 79408. | 
Return this coupon: (1) with customer information card 
(packed in box), (2) a dated copy of proof of purchase, 
between Aug 15 and Oct 3T. т — items d be post- 


| 
marked by Nov 7, 1980. | 
| 


| Мате 
| Address | | 
City State Zip 
с S 
Calculator Serial Number (from back of unit) | 
| Please allow 30 days for delivery. Offer void —— 
Fifty Years 


E prohibited. Offer good in U.S. only. 


ТІ reserves the nghi to substitute modules 


+U.S. suggested retail for all Li- 
braries is $40, except erm, 
$55, and Pool Water nalysis, $45. 
**For use with TI-59 only 


Texas Instruments technology — bringing affordable electronics to your fingertips. 
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*US suggested retail price. 
€ 1980 Texas Instruments Incorporated 


Circle 31 on inquiry card. 


INCORPORATED 


BYTE September 1980 49 


MEMORY INTERFACE 


805- 
INTERFACE 
UNIT 


| 
| 


——— — — — — -—— — — — — — | 


— 
EXECUTION ЧЕ 
| UMIT —S>= 
м 
| 52, 
| к а [| X | 
| 
| 
| 
| 
| Е JEN 
| 
| Ер 
А a dl nm a GS SS НЫЕ aa foes 


ЕР ҒЫНЫ CANET 
У, 
ARITHMETIC/ 

LOGIC UNIT 
| V 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| ——————————————————  g 


Figure 1: The internal architecture of the 8088. By combining a 16-bit execution unit 
with an 8-bit bus-interface unit, the 8088 can use a powerful instruction set and still re- 
main compatible with most existing hardware. The functional division of processing 
allows the 8088 a speed advantage by performing fetch and execute concurrently. 


all. In fact, my IMSAI computer's 
front panel does not meet the stan- 
dard either. 


A Solution 

Intel’s 8088 microprocessor is a 
remarkable machine. By combining a 
16-bit execution unit with an 8-bit bus 
interface, the 8088 can represent the 
best of both worlds for many users. 
(See figure 1.) In particular, the 8088 
allows you to reap the benefits of a 
powerful new architecture while 
preserving your investment in 8-bit 
hardware. In addition, many data- 
handling-oriented applications (such 
as intelligent terminals, data concen- 
trators, and small business com- 
puters) are more naturally іт- 
plemented with a machine that com- 
municates using 8-bit characters. 


New Architectures 

The microprocessor revolution is 
fascinating because it represents a 
microcosm of the computer revolu- 
tion. In the last 5 years we have seen 
computers on silicon follow the 
footsteps of 30 years of computing 
history. The effort of the computing 
pioneers has not been in vain, for it 
has served to chart our course. 

Consider current VLSI (very large 
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scale integration) processing tech- 
nologies. Semiconductor manu- 
facturers have the capability of plac- 
ing 30,000 transistors on a chip of 
silicon today, with as many as 
100,000 in the near future. Now ima- 
gine a second-generation mainframe 
computer of the 1960s. It fills an air- 
conditioned room and consists of 
large metal boxes and massive power 
supplies. Inside some of the metal 
boxes are large racks filled with cir- 
cuit cards. These circuit cards are 
covered with transistors, resistors, 
and capacitors. Today, the com- 
puting equivalent of these metal 
boxes is a small group of integrated 
circuits. 

The user may be initially impressed 
by the complexity of the computer 


being used, but he will ultimately . 


judge the machine on the basis of its 
power and ease of use; therefore, the 
challenge for the manufacturers is not 
as simple as maximizing the number 
of devices. The problem is designing 
microprocessors that respond to the 
needs of the user. 

The high-performance solution is 
to implement mainframe architec- 
tures that contain tried and proven 
virtues. Concepts like attached co- 
processors, concurrent I/O process- 


ing, pipelining, memory segmenta- 
tion and hardware mathematical 
operations are being adopted and put 
on silicon. When I say the architec- 
ture of the 8088 is “new and revolu- 
tionary,” I am really saying that the 
day of the "mainframe-on-a-chip" has 
arrived. 


The Best of Both Worlds 

The 8088 contains two processors 
in its 40-pin package. One is called 
the EU (execution unit) and the other 
is the BIU (bus-interface unit). The 
BIU is optimized for communicating 
with the rest of the computer system, 
while the EU is optimized for exe- 
cuting programs. 

The EU most closely resembles 
what is conventionally considered the 
processor; it contains the working 
registers, the status flags, and the 
ALU (arithmetic/logic unit). As its 
name implies, this is where programs 
are executed. 

The EU of the 8088 is the same as 
the one in the 16-bit 8086 processor. 
All the registers (twelve of them) are 
16 bits wide, though some of them 
can be treated as two separate 8-bit 
registers by the programmer. In addi- 
tion, all math operations (addition, 
subtraction, multiplication and divi- 
sion) can utilize 16-bit operands. 

The 8-bit BIU manages much of the 
work associated with the address, 
data, status, and control bus inter- 
faces. The BIU of the 8088 uses an 
8-bit data bus for receiving and 
transmitting data, as opposed to the 
BIU of the 8086, which uses a 16-bit 
data bus. An example of the bus- 
handling optimization of the BIU is 
that the speed requirements placed on 
the rest of the system (ie: memory 
and I/O devices) are very easy to deal 
with. An 8088 running at 5 MHz can 
use relatively slow memories (ie: 
450 ns access time) with no wait 
states. Save those old, slow memory 
boards. 

The connection between the BIU 
(which fetches and stores data) and 
the EU (which processes the data) is 
the queue or pipeline. The BIU keeps 
the pipeline filled with instructions 
fetched from memory, while the EU 
draws instructions from the queue as 
it needs them. 

In less sophisticated computers, the 
rest of the system (especially 
memory) might sit idle, waiting for 
the processor to finish a long instruc- 
tion. To eliminate this waste of 
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Diablo printers spend more time 
in this position. 


A printer isn’t much good if it can’t do the 
job when it’s needed. 

That’s why, at Diablo, we don’t just design 
printers that work. We design printers that keep 
on working. In fact, we make them so reliable, 
you can just open the carton, plug in and play. 

Diablo offers the widest range of reliable 
printers and options to give the flexibility you 
need. Which stands to reason. After all, we 
pioneered the daisy wheel technology and we're 
still the leader in it. 

So if your printers spend too much time in 
the “off” position, you know what to do. 

Switch. 


Diablo Systems 
XEROX 


Diablo® and XEROX ® are trademarks of XEROX CORPORATION. 


system resources, the BIU of the 8088 
will fetch more information and put it 
in the queue for later use by the EU. 
Similarly, when the BIU tries to read 
some extra-slow memory and en- 
counters a wait state, the EU can con- 
tinue reading instructions from the 
queue and executing them. All the EU 
ever "sees" is the queue, regardless of 
differences in the BIU that feeds it. 

This powerful internal architec- 
ture, combined with the simple 8-bit 
I/O, makes the 8088 a natural for the 
S-100 and other 8-bit buses. 


Design and Interfacing 
My S-100/8088 board is designed 
as a simple, yet powerful, base com- 
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puter with the support logic necessary 
to interface to the 5-100 bus. I will ex- 
plain the design accordingly by first 
discussing the design of the minimal 
system, and then the techniques for 
interfacing to the S-100 bus. 

Several years ago it would not have 
been uncommon to overhear: “My 
computer's got a microprocessor, 2 K 
bytes of EPROM, 1 K bytes of pro- 
grammable memory, and a couple of 
I/O ports." Today, the same machine 
can be created using four integrated 
circuits. In fact, such a system is 
shown in figure 2. 

This system uses a 5 MHz 8088 pro- 
cessor, driven by ап 8284 clock 
generator, with an 8185-2 1-K-by-8- 


Усс 


Хай — 
iim 


bit static memory circuit and an 
8755А-2 2-K-by-8-bit EPROM 
(erasable programmable read-only 
memory). The 8755A-2 also includes 
two 8-bit parallel ports. 

Notice how simple the basic system 
is. Each part was designed with com- 
patibility in mind, so the interfacing 
task is essentially “connect the dots.” 


The 8088 Microprocessor 

In the following section, detailed 
hardware aspects of these key com- 
ponents will be discussed. My 
reference is Intel's 8086 Family User's 
Manual, which contains a wealth of 
information on the 8088, 8086, and 
other high-performance members of 
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Figure 2: A minimum system is possible with the 8088 family using only four dual-in-line packages. This system uses a 5 MHz 8088 
central processor, driven by an 8284 clock generator. An 8185-2 1-K-by-8-bit programmable memory and an 8755A-2 2-K-by-8-bit 
EPROM provide system memory and two 8-bit parallel I/O ports. Active-low signals are shown in the figures using the overbar nota- 


tion, rather than asterisks. 
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Microline 80. The only options are 
snap-on tractors and a buffered (up to 
2000 characters) RS232 interface. 


о 


OKIDATA 


Okidata Corporation 
111 Gaither Drive, Mount Laurel, New Jersey 08054 


TRS-80 is a registered trade mark of Radio Shack. a division of Tandy Corp. Telephone: 609-235-2600 
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(HIGH) 


(RQ/GTO) 
(RQ/GTI) 
(LOCK) 


(S2) 


Figure 3: The pinouts assigned to the 8088 
microprocessor package. Notice that 
many pins serve dual functions depending 
on the mode selected (either minimum or 
maximum). Maximum mode is designed 
to facilitate concurrent processing, using 
the I/O processor and arithmetic pro- 
cessor also available in the 8088 family. 


the family. See figure 3 for the 8088 
pinouts. 

The following paragraphs describe 
the function of the 8088 pins: 

ADO thru AD7: These form the 
time-multiplexed address and bidirec- 
tional data bus. In other words, they 
sometimes contain address informa- 
tion (AO thru A7) and other times 
contain data (DO thru D7). The ob- 
vious benefit of multiplexing is that 
eight fewer pins are needed on the 
package. 

ALE (Address Latch Enable): The 
8088 asserts ALE whenever the 
multiplexed address/data bus con- 
tains valid address information. ALE 
serves two fundamental purposes. 


€ When connected to other 
multiplexed-bus components (as 
in figure 2), ALE is a signal to 
them that the processor has ad- 
dress information on its ad- 


dress/data bus. 
€ We may want to demultiplex 


the bus—in other words, the 
rest of the system may want to 
see a separate address bus and a 
separate data bus (the S-100 
standard requires two separate 
buses). ALE can be used to 
strobe address information into 
a latch (hence the "latch enable" 
part of its name) (see figure 4). 

A8 thru A15: These are address 
lines; they are not multiplexed. 

You may note that the multiplexed 
bus and many of the following 
hardware-interface facets of the 8088 
are the same as those of the popular 
8085A. The 8088 is upward compat- 
ible with many existing 8085A 
designs, and the 8088 can easily use 
all the peripheral components de- 
signed to support both the 8080A and 
the 8085A 

A16/S3 thru A19/S6: The upper 
four address lines (A16 thru A19, also 
known as S3 thru S6) extend the ad- 
dressing capability of the 8088 to 1 
megabyte. This is a very real perfor- 


Ад0-Ау )ТО S-100 BUS 


Figure 4: The ALE signal from the 8088 microprocessor is used to latch address informa- 
tion into an 8282 buffer. The buffer output is demultiplexed address information which 
has been separated from data that appears on the same pins. 


DO YOU SEE EYE TO EYE WITH YOUR APPLE? 


The DS-65 Digisector* opens up a whole new world for your Apple ІІ. Your computer can now be а part of the action, taking pictures to amuse 


your і 


friends, watching your house while you're away, taking computer portraits . . . the applications abound! Тһе 05-65 is a random access video digitizer. 


It converts a TV camera's output into digital information that your computer can process. The DS-65 features: 
е High resolution: 256 X 256 picture element scan 


е Precision: 64 levels of grey scale 


е Versatility: Accepts either interlaced (NTSC) or industrial video input 
е Economy: A professional tool priced for the hobbyist 


The DS-65 is an intelligent peripheral card with on-board software in 2708 EPROM. 


Check these software features: 


ə Full screen scans directly to Apple Hi-Res screen 

е Easy random access digitizing by Basic programs 

• Line-scan digitizing for reading charts or tracking objects 

e Utility functions for clearing and copying the Hi-Res screen 


Let your Appie see the world! 


DS-65 Price: $349.95 
Advanced Video FSII Camera Price $299.00 
SPECIAL COMBINATION PRICE: $599.00 


"MICRO 
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below. ' Offer expires 10/31/80 


ADVANCED COMPUTER 
PRODUCTS, INC. 
Irvine CA • 714 558-8813 


ANCRONA 
Culver City CA + 213-641 4064 


THE COMPUTER MART 
Waltham MA * 617 889-4540 


COMPUTER PRODUCTS 
STORES 
Springfield IL - 217-528-0027 


CUSHMAN ASSOCIATES 
Wilmington DE * 302-995-6733 


DAL-COMP 
Dallas ТХ • 214-350-6895 


FUTURE ELECTRONICS 
Natick MA • 617-237-6340 


brochure (BK-101 ). 


every smart 
computer neeps an 
SD SYSTEMS несігт. 
We design and manutacture a complete line of in- 
dustry compatible microcomputer boards and kits 
that can serve as the heart of your system. All are S- 
100 Bus compatible and use the Z80 microprocessor. 


МРС-4 —This SD Systems exclusive is a multi port 
controller which uses the Z80 for multi-user opera- 
tions offering four serial RS-232 ИО channels. 

SBC 100/200 — A 2.5/4 megahertz range of single 
board computers which are effective standing alone 
or combined with the complete SD board range. 
ExpandoRA M iili —For use with 250/200 nanosec- 
ond RAM, these high density boards offer 16 to 64K 
memory; the ExpandoRAM II can achieve RAM ca- 
pacities up to 256K using 64K chips. 

Versafloppy 1/1 — А floppy disk controller for up to 
four drives, supporting single/double density and 
single/double-sided disk formats. 

VDB-8024 — A full function visual display board with 
a Z80 controller that adds display capabilities to 


Prom 100 — A specialty board of SD Systems which 
allows you to program 2708/2716/2732 proms. 


А low-cost entry into the world of 
microcomputers designed primarily for education 


PO. Box 28810, Dallas, Texas 75228 - 214-271-4667 * Telex 6829016 


NOW YOU САМ SAVE $25 PER BOARD 


when you purchase any SD Systems microcomputer 
board from participating SD Systems dealers listed 


JADE COMPUTER 
PRODUCTS 
Hawthorne CA * 800 421 5500 


MARK GORDON 
COMPUTER 
Cambridge MA , 617 491-/595 


MINI MICRO MART 
Syracuse NY + 315 422-4467 


PRIORITY ONE 
Sepulveda CA * 800 423-5633 or 
213-894 8171 


S-100 
Clark NJ • 201 382 1318 


Q.T. COMPUTER 
SYSTEMS, INC. 
Lawndale CA * 800-421-5150 
(ex. CA) or 213-970-0952 


For complete product information, send for SD Systems’ board and kit 


mance improvement over most 8-bit 
processors (usually limited to a 64 K- 
byte address space). These address 
lines are multiplexed with status in- 
formation. During the early part of a 
bus cycle (T1, the first clock period of 
the four-clock bus cycle), a valid ad- 
dress is present. Then from clock 
cycles T2 to T4, each of these pins 
contains status information as 
follows: 


® S6: This signal is always low. 

® 55: This signal reflects the state 
of the EU's interrupt-enable flip- 
flop. If this signal is high, it in- 


LYNX isn't just a 
telephone coupler. 

LYNX is a one-piece total 
telephone linkage system 
for TRS-80 Level | and II 
computers. It contains all the 


functions you need to tap The i 


Source. Engage your business 
computer. Play games 

with a computer friend. 

Or do nearly anything 

you wish. 

Best of all... LYNX costs 

only $239.95*. A mere 
fraction of what you used 

to have to pay for equip- 

ment to do the same job. 
LYNX. To get your paws 

on one, call or write: 


^21. EMTROL SYSTEMS INC 


1262 Loop Road 
Lancaster, Pennsylvania 17601 
Phone 717/291-1116 
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dicates that the processor can 
accept interrupts. If it is low, in- 
terrupts are currently disabled. 


Ө 53 and 54: These two pins сап 


encode four possible states. 
These states reflect the segment 
register used in forming the ad- 
dress for the current bus cycle. 
(See table 1.) This information 
can be used for monitoring pro- 
gram execution or for analyzing 
program performance. There is 
also the potential for 
implementing a memory bank- 
switching scheme, where the 
two lines are used to choose one 


VISA or Master Card Welcome 
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PA residents add 6% sales tax. 
Indudes "Terminal program on cassette, mstruction manual. 
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of four areas (banks) of 
memory. 

MN/MX*: Reflecting the needs of 
different users, the 8088 can be 
operated in two different modes. If 
MN/MX * is high, the processor is in 
minimum mode; if this input is low, 
the processor is in maximum mode. 
Depending on the mode (min or 
max), certain pins on the processor 
will serve different purposes. In min 
mode the processor is responsible for 
generating all bus-control signals. In 
max mode, control signals are 
generated by an 8288 bus controller. 

The control signals put out by the 
8088 in min mode are then replaced 
with other signals that facilitate the 
design of higher-performance (and 
generally more expensive) systems. 
These max mode signals include a 
hardware bus lock, queue status 
information and the implementation 
of a memory access request/grant 
protocol used in multiprocessing. 

The max mode gives a computer 
the ability to use multiple processors 
(eg: an 8088 processor with an 8089 
concurrent-I/O processor and ап 
8087  ultra-high-performance 
numeric-data processor). Note: both 
min and max modes allow the 8088 to 
address the full megabyte of memory. 

My $S-100/8088 board is imple- 
mented in min mode, so when a 
signal that differs for min or max 
mode is defined, the min mode defini- 
tion will be used. 

RD*: This is the general-purpose 
read signal that latches data from 
memory or an I/O device (the device 
involved depends on the state of 
Ю/М*) into the 8088. 

WR*: This is the general-purpose 
write signal. Тһе 8088 uses WR* to 
output information to memory or 
I/O devices. 

IO/M*: This line indicates 
whether the processor is com- 
municating with I/O devices or 


Segment 


EXTRA 

STACK 

CODE or none (іе: ИО) 
DATA 


Table 1: Possible interpretations of in- 
formation on pins 53 and S4 of the 
8088. Each of the four states is 
associated with the segment register 
that helped form the current address. 


“Our inventory is our existence. 
Think wed trust it to anything less 
than Scotch Brand Diskettes?" 


Don Stone, President, 
| Mass. Auto Supply Company, 
Inc., Boston, Mass. 


| Scotch Diskettes are the 
diskettes you can depend upon 
with the information your 
business depends upon. 
Each one is tested and 
certified error-free before it 
| leaves our factory. Because we 
| know nothing less than 
perfection is acceptable for 
your vital business data. 
Scotch Diskettes are 
available in regular or mini 
sizes, compatible with almost 
any system. 
To find out where you 
can purchase Scotch Diskettes, 
call toll free: 800-328-1300. 
(In Minnesota, call collect: 612- 
136-9625.) Ask for the Data 
Recording Products Division. In 
Canada, write 3M Canada Inc., 
London, Ontario, N6A 4T1. 


If it’s worth remembering, 
it's worth Scotch 
Data Recording Products. 
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memory. 
DEN* and DT/R*: The data 
enable (DEN*) and data- 


transmit/receive (DT/R*) signals are 
primarily for use with the 8286 and 
8287 bus transceivers. These devices 
serve to buffer the information going 
to or from the 8088 processor. DT/R* 
configures the transceiver for either 
the transmission or reception of data. 
DEN* is used to enable the 8286 or 
8287 at the correct time. Since my 
system does not use these 
transceivers, DEN* and DT/R"* are 
not used. 

INTR: This interrupt-request line 
is the general-purpose interrupt in- 
put. The ability to receive interrupts 
can be masked via software using the 
clear interrupts (CLI) instruction, 
(similar to the 8080A DI instruction). 
If interrupts are not disabled, the pro- 
cessor will vector (ie: jump) to an ap- 
propriate interrupt-handling routine 
(see ПМТА*, below). 

INTA*: Upon receipt of an INTR 
instruction, the 8088 will begin an 
(INTA*) interrupt-acknowledge se- 
quence. The ПМТА* signal is used to 
read an interrupt type vector. 
Without going into details, this type 


vector is used by the 8088 to deter- 
mine the actual address of the appro- 
priate interrupt routine. Commonly, 
INTA* and INTR are connected 
directly to an 8259A programmable 
priority-interrupt controller, allow- 
ing an easy implementation of power- 
ful and flexible interrupt-driven 
systems. 

NMI: The nonmaskable interrupt 
line NMI is an input similar to the 
more general INTR except for two 
fundamental differences: 


€ Receipt of NMI does not 
generate ап INTA* sequence; 
rather, a fixed location (stored 
at hexadecimal address 08) is 
immediately vectored to. 

€ NMI interrupts cannot be 
masked (ie: via the CLI instruc- 
tion, as for INTR); NMI inter- 
rupts are usually reserved for 
catastrophic events such as im- 
minent power failure or recur- 
rent bus errors. 


READY: READY is an input to the 
8088 which indicates that an ad- 
dressed memory or I/O device is cur- 
rently capable of completing an input 
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RELIABLE AND COST EFFECTIVE RAM FOR. 


or output data transfer. The 8088 will 
enter and execute wait states (idle 
clock cycles with all control and ad- 
dress lines valid) until READY is 
brought high. This signal is normally 
used to allow operation with slow 
memories or I/O devices. It is also 
handy for implementing hardware 
single-step capability via a front 
panel switch. 

TEST*: This unique input line, in 
combination with an associated soft- 
ware instruction, yields a powerful 
hardware/software debugging capa- 
bility. It works like this: when the 
8088 executes a WAIT (wait for 
TEST*) instruction, it immediately 
examines the state of the TEST" input 
line. If TEST" is low, execution sim- 
ply continues with the next instruc- 
tion; however, if TEST" is high, the 
processor waits in an idle state. 
TEST*, combined with the above 
mentioned READY -signal-based 
single-stepping capability, provides a 
powerful debugging aid that I have 
exploited in my design. 

Another use for TEST" is the syn- 
chronization of concurrent process- 
ing. An example will serve to explain 
this more fully. 


16K MEMORY 
EXPANSION KIT 


ONLY S58 


6502 & 6800 BASED MICROCOMPUTERS 


AIM 65-*KIM*SYM 


PET*S44-BUS 


x PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 
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* CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE. 
* RELIABLE—DYNAMIC RAM WITH DN 8CARD INVISIBLE 
REFRESH—LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 


REQUIRED FOR STATIC BOARDS 


ж USES «5V ONLY. SUPPLIED FROM HOST COMPUTER. 

* FULL DOCUMENTATION. ASSEMBLED ANO TESTED 
BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 


RETURNED UNDAMAGED WITHIN 14 DAYS. 
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& WITH 16K НАМ. В 
TESTED WITHOUT RAM CHIPS 222... 
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PET INTERFACE KIT—CONNECTS THE 32K RAM BOARD TO 

A 4K OR 8K PET. CONTAINS: INTERFACE CABLE, BOARD 

STANDOFFS. POWER SUPPLY MODIFICATION KIT AND 
$49.00 


COMPLETE INSTRUCTIONS 


U.S. PRICES ONLY 
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FOR APPLE, TRS-80 KEYBOARD, 
EXIDY, AND ALL OTHER 16K 
DYNAMIC SYSTEMS USING 
МК4116-3 OR EQUIVALENT 
DEVICES. 


200 NSEC ACCESS, 375 NSEC 
CYCLE 

BURNED-IN AND FULLY 
TESTED 

1 YR. PARTS REPLACEMENT 
GUARANTEE 

QTY. DISCOUNTS AVAILABLE 


ALL ASSEMBLED BOARDS AND 
MEMORY CHIPS CARRY A FULL ONE 
YEAR REPLACEMENT WARRANTY 


COMPUTER DEVICES 


1230 W.COLLINS AVE. 
ORANGE, CA 92668 
(714) 633-7280 
Calif. residents please add 6% sales tax. Mastercharge 
& Visa accepted. Please allow 14 days for checks to 


clear bank. Phone orders welcome. Shipping charges 
will be added to all shipments. 
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Surprised? You shouid 
be. Because until now, no 
software could solve any- 
thing but the most basic 
arithmetic problems without 
a series of complicated 
steps. 

A big disadvantage? If 
you use a microcomputer for 
scientific, educational or en- 
gineering applications, you 
bet itis. Thats why Microsoft 
has come up with a solution 
of its own. muMath. 

muMath is a symbolic 
math package you'll recog- 
nize immediately as a major 
advance in microcomputer 
software. 

muMath lets you effi- 
ciently and accurately per- 
form the most complex 
mathematical operations: 
Exact, infinite precision ra- 
tional arithmetic. Unbound 
variables. Complex expres- 
sions (even equations may 
be included). Exact solution 
of algebraic equations. Plus 
logarithmic, exponential and 
trigonometric simplifications 
and transformations. 

That's right. It does in an 
instant what took you years 


ЕЧ Ape 
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to learn at school. Rational 
arithmetic. Algebra. Trigo- 
nometry. Transcendental 
functions. Symbolic differen- 
tiation (including ordinary 
and partial derivatives.) 
Symbolic integration of in- 


definite and definite integrals. 


Matrix arithmetic and 
algebra. 
Trigonometric simplifica- 


tion? But of course. Just type: 


?SIN (2*Y)*(4*COS(X)*3 


—COS(3*X)+SIN(Y)*COS 
(X Y- P1) - COS(X- Y)); 
Theninstantly muMath 
returns: 


(9 4*SIN(Y)* COS(X)*COS(Y). 


Adding fractions? Need 
you ask? 
21/34 5/6 2/5 3/7; 
(419/210. 

muMath is written in 
muSIMP, which is included in 
the muMath package. 


MICROSOFT 


10800 NE Eighth 
Suite 819 
Bellevue, WA 98004 
206-455-8080 
Telex 328945 


We set the standard. 


muSIMP is an applicative, 
recursive language, ideal for 
describing complex mathe- 
matical concepts. 

Because of its highly 
interactive nature and hier- 
archical structure, тиМАТН 
is an excellent math teaching 
device, from simple arith- 
metic to calculus. 

muMATH is currently 
available for the CP/M® 
operating system. 

The complete system, 
including MUMATH and 
muSIMP on disk and docu- 
mentation is $250. Runs 
under CP/M. 

Just what you need? We 
thought so. Shoot some 
questions at us about 
muMATH. We have all the 
answers. 

Also new from Micro- 
soft: the muLISP interpreter 
for CP/M. An efficient and 
reliable LISP system fully 
capable of supporting ser- 
ious artificial intelligence 
efforts. $200. 


CP/M is aregistered trademark of 
Digital Research. 


NO FRILLS! 
NO GIMMICKS! 
JUST GREAT 


DISCOUNTS 


MAIL ORDER ONLY 


ATARI 800 


Personal Computer 
system 


NORTHSTAR 


Horizon 11 32K 
Horizon ІІ Quad 
Horizon ІІ 64K 
Horizon Quad 64K . 


$79900 


CROMEMCO 


System 3 
Z2H 


INTERTEC 


Superbrain 32K 
Superbrain 64K . 


DECwriter IV 


ie ас в » гае aes 


TEXAS INSTRUMENT 


810 Multi Copy 
Impact Printer 222... 149900 


We'll meet or beat any advertised prices! 


249500 
279500 


Most items in Stock for immediate delivery 
Factory sealed cartons Full manufacturer s guarantee 


DATA DISCOUNT CENTER 


Вох 100 135-53 Northern Bivd.. Flushing, N.Y. 11354 
Visa® Master Charge ® М Y 5 residents add Sales Тах 
ShippngF OB NY 


Phone Orders Call 212-465-6609 
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Imagine a max-mode 8088 system 
that also utilizes an independent 8089 
I/O processor. A common occur- 
rence will be the 8088 issuing a "com- 
mand” to the 8089 to perform some 
I/O function (such as reading from or 
writing to a disk, or printing on a 
printer). While the 8089 is doing this, 
the 8088 can continue executing the 
user's program (resulting in concur- 
rent or simultaneous processing). 

However, in some cases, the 8088 
must wait for the 8089 to finish its 
I/O task. For example, the user's pro- 
gram may not be able to continue 
processing until data is retrieved from 
a disk. In this case, the 8088 will com- 
mand the 8089 to perform the read 
operation and will then execute a 
WAIT instruction. Meanwhile, the 
8089 pulls the 8088's TEST* input 
high until the I/O operation is com- 
plete. When the operation is finished, 
the 8089 will bring TEST* low and 
the 8088 can continue executing. 

SSO*: This is a status output line 
which, combined with IO/M* and 
DT/R'*, allows complete decoding of 
the current 8088 status. (See table 2.) 

RESET: A high-logic state on this 
input causes the 8088 to terminate its 
present activity and restart execution. 
The CS (code-segment) register is set 
to hexadecimal OFFFF and the IP (in- 
struction pointer) is reset to 0, 
resulting in an absolute restart ad- 
dress of hexadecimal OFFFFO. (See 
figure 5.) 

CLK: This is the clock input to the 
processor and is normally driven by 
the 8284 clock generator. It is a 5 
MHz, 33% duty-cycle signal. 


The 8284 

The 8284 clock generator is used 
to generate an optimal clock signal 
for the 8088 and condition some of 
the basic processor-control signals. 
(See figure 6.) Some of its functions 
are more directed towards max-mode 


IO/M* DT/R* 


0 
1 
0 
1 
0 
1 
0 
1 


multiprocessing bus control and will 
not be discussed here. 

The following paragraphs describe 
the functions of the 8284 pins. 

X1 and X2: These pins are attached 
to the crystal that generates the fun- 
damental clock frequency. Note that 
the crystal frequency is three times 
the desired operating frequency (ie: 
15 MHz for a 5 MHz 8088). It is also 
recommended that a 3 pF to 10 pF 
capacitor be connected in series with 
X2. 

CLK: This is the optimized clock 
output that is directly connected to 
the 8088 CLK input. 

PCLK and OSC: The peripheral 
clock line (PCLK) is a TTL 
(transistor-transistor logic)-level, 
50% duty-cycle clock output of the 
8284 with a frequency of half that of 
the CLK output. The OSC line is 
similar but operates at the crystal fre- 
quency (eg: a 15 MHz crystal gives a 
15 MHz OSC signal, which drives a 5 
MHz 8088 CLK signal and a 2.5 MHz 
PCLK signal). 

F/C*: The frequency /crystal select 
line allows generation of a clock 
signal using either a crystal or an ex- 
ternal frequency input (see EFI 
below). Since I use a crystal, Е/С* is 
tied low in my system. 

EFI (External Frequency In): If 
F/C* is high, the 8284 will use the EFI 
input line to generate the CLK and 
PCLK signals. Once again, the CLK 
output will be one-third the frequen- 
cy present on EFI (OSC and PCLK act 
the same too). 

AEN1*, AEN2*, RDY1, and RDY2: 
These signals are primarily used in 
multiprocessor systems; however, I 
do use RDY2 to condition the system 
READY signal for use by the 8088. 
AEN1*, AEN2* and RDY1 are not 
used in my system. 

READY: As mentioned previously, 
this 8284 output line is a conditioned 
and synchronized reflection of the in- 


Status 


Interrupt Acknowledge 
Read О port 

Write МО port 

Halt 

Code Access 

Read Memory 

Write Memory 

Passive (idle) 


Table 2: The status of the 8088 processor is completely encoded by the three signals 


above. 


Circle 40 on inquiry card. ===)» 


“Look at what ONE 
Microcomputer, FAMOS," & 
a bunch of “dumb” 
terminals can do 
 \ TOGETHER!” 


,/ MEMORY RESIDENT REENTRANT RUN-TIME SYSTEM (24 KBytes) 


al 


NN DYNAMIC MEMORY ALLOCATION DEVICE INDEPENDENT FILE SYSTEM 
К E 


| | DYNaMic TASK ALLOCATION MULTI-TASKING MULTI-SESSIONING 
DYNAMIC BANK ASSIGNMENT AUTOMATIC RECORD LOCKOUTS 


NEW BASIC COMPILER 0,99 ө} - € 


OPTIMIZED CODE REENTRANT OBJECT & RUN-TIME CRASH!!! 
AUTO INTEGER REPRESENTATION SCREEN HANDLING UTILITY 

VARIABLE PRECISION (4-18) 8080, 280 VERSIONS AVAILABLE І should have 
MULTIPLE KEY ISAM BATCH OPERATIONS UNDER BASIC 


\ used FAMOS!!! 74 
Over 500 users.... APPLICATIONS AVAILABLE м p 


MVT | À Е о 
Bd oon \ 


SYSTEMS INC. 


pn ЭА 
Vv 9244 RESEDA BLVD., SUITE 203, NORTHRIDGE, СА 91324 e 
Phone: (213) 349-9076 TWX 910 493-2294 MVT NTGE 


FAMOS,” System Software with unique file integrity....for the OEM & Manufacturer. 


puts at RDY1 and RDY2 and is tied 
directly to the 8088 READY input. 
RES*: The reset-in signal (RES*) is 
an 8284 input line that is connected to 
the system RESET line (through a 
front-panel switch). Power-on-reset 
as well as proper input conditioning 
are obtained by the use of an appro- 
priate resistor/capacitor timing net- 
work. 

RESET: This is the conditioned reset 
output of the 8284 (based on the RES* 
input) and is tied directly to the 8088 
RESET input line. 


The 8755A-2 and the 8185-2 
Looking at the 8755A-2 and 8185-2 
pinouts (see figures 7a and 7c), we im- 
mediately notice that a lot of the 
signals are common to the 8088 and 


SHIFT 


LEFT FOUR BITS 


have already been discussed. ADO 
thru AD7 (and other address lines), 
ALE, Ю/М*, КГ”, WR* and RESET 
are all used. This illustrates what I 
said earlier about the “connect the 
dots” ease of design using these 
multiplexed-bus components. Simply 
connect the 8088 pins ADO thru AD7 
to 8755A-2 pins ADO thru AD7 and 
the 8185-2 pins ADO thru AD7. Then 
connect the 8088 ALE pin to the 
8755A-2 ALE pin and the 8185-2 ALE 
pin, etc. 

The 8755A-2 is a 2-K-by-8-bit 
EPROM (erasable programmable 
read-only memory) much like the 
familiar 2716. The “--2” suffix means 
that it can run reliably at 5 MHz, 
compared to the 3 MHz rating of the 
standard 8755A. Two useful 


cs 
SEGMENT BASE 
ADDRESS 


INSTRUCTION POINTER 
OFF SET 


z зас ABSOLUTE PHYSICAL ADDRESS 


Figure 5: Calculation of the reset address on the 8088. The 8088 reset address is derived 
from the code-segment register, which is set to hexadecimal OFFFF, and the value in the 


instruction pointer, which is reset to 0. 


PIN CONFIGURATION 


F/C 


RESET 


CRYSTAL 
OSCILLATOR 


enhancements are the addition of two 
independent $8-bit bidirectional 
parallel I/O ports and the use of the 
multiplexed bus; these make the 
system-design task much easier. The 
8755A-2 is programmed in much the 
same way as the 2708 and the 2716, 
but differences do exist. Also, most 
EPROM programmers do not have 
40-pin sockets. І hope some enterpris- 
ing experimenter will develop an 
8755-2 "byteburner" for the S-100 
bus. This might be as simple as a 
“pin-scrambler” adapter (with a little 
extra circuitry) for existing EPROM 
programmers. 

The 8185-2 is a 1-K-by-8-bit static 
memory circuit that is quite easily in- 
terfaced to the multiplexed bus. The 
byte-wide organization, low power 
and small physical size (only eighteen 
pins) make this a natural for minimal 
systems. 


A Base on Which to Build 

The front panel on my IMSAI com- 
puter has many functions that are ir- 
retrievably tied to the 8080A instruc- 
tion set. As an example, when I enter 
an address on the front panel address 
switches and push the Examine 
switch, the front panel “jams” an 
8080 JMP (jump, hexadecimal C3) in- 
struction onto the processor's data 
bus; allows the processor to execute 
the jump while jamming the address | 
entered on the switches onto the data 


BLOCK DIAGRAM 


RESET 
CK 
osc 
CLK 
PCLK 
CK 
0 Q READY 


Figure 6: The 8284 clock generator, This device provides an optimum clock signal and serves to buffer and condition some of the 
basic processor signals. Figure 6a shows the pin labeling for the device, while figure 6b shows a block diagram of its internal struc- 


ture. 
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Digital IC Probe & Logic Pulser 


PRB-] DIGITAL LOGIC PROBE 
Compatible with DTL, TTL CMOS, MOS and Microprocessors using a 4 to 15V power supply. Thresholds automatically 
programmed. Automatic resetting memory. No adjustment required. Visual indication of logic levels, using LED's to 
show high, low, bad level or open circuit logic and pulses. Highly sophisticated, shirt pocket portable( protective tip 


cap and removable coil cord). 
Automatic threshold resetting € DE to > 50 MHZ 
Compatible with all logic families 4-15 VDC è 10 Nsec. pulse response 
Supply O.V.P.to + 70 VDC 9 120K Q impedance 
No switches/no calibration € Automatic pulse stretching to 50 Msec. 
Open circuit detection € Automatic resetting memory 
Range extended to 15-25 VDC with optional PA-1 adapter 
PLS-1 LOGIC PULSER 

The PLS-] logic pulser will superimpose à dynamic pulse train( 20 pps) or a single pulse onto the circuit node under 
test. There is no need to unsolderpins or cut printed-circuit traces even when these nodes are being clamped by digital 
outputs. 

PLS-1 isa multi-mode, high current pulse £enerator packaged in a hand-held shirt pocket portable instrument. It can 
source or sink sufficient current to force saturated output transistors in digital circuits into the opposite logic state. 
Signal injection is by means of a pushbutton switch near the probe tip. When the button is depressed, a single 
high-going or low-going pulse of ви sec wide is delivered to the circuit node under test. Pulse polarity is automatic: 


high nodes are pulsed low and low nodes are pulsed high. Holding the button down delivers a series ofpulses of 90 pps 
to the circuit under test. 


High input impedance( off state) 1 meg ohm € Multi mode-single pulses or pulse trains 
Low output impedarice(active state) 8 ohms ® Automatic polarity sensing 
Output pulse width € asec nominal € Automatic current limiting; 7 amps nominal 
Input over voltage protection + 50 volts 6 Automatically programmed output level 
Finger tip push button actuated ® Circuit powered 
Power lead reversal protection € No adjustments required 


Multi-family RTL, DTL, TTL, CMOS, MOS and Microprocessors. 
PRB 1 DIGITAL LOGIC PROBE $36.98 РА1 HIGH VOLTAGE ADAPTER 


PC 1 POWER CORD, Alligator Clips $4.96 PT2 REPLACEMENT PRO BE ТТР(®) 
PCR POWER CORD, Micro Hooks $9.98 PIS] LOGIC PULSER 


OK Machine & Tool Corporation 
5455 Conner St., Bronx, М.Ү. 10475 U.S.A. 
Те1. (614) 994-6600 Telex 125091 


"Minimum billings $25.00, add shipping charge $2.00 
New York State residenta add applicable tax 
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PIN CONFIGURATION 8755А BLOCK DIAGRAM bus; and finally stops the processor 
once the jump is completed. 


PROG AND CE, [] 1 40 [] Усс ы Similarly, for Examine-Next and 
СЕ? [2 39 [] P8; "T Deposit-Next functions, the front 
сек Ц з 87554-2 38 [] PB6 panel jams and executes a NOP (no- 

ВЕЗЕТ Ц а 37 [ PBs ADg.7¢ _) operation, hexadecimal 00) instruc- 
Vop П5 36 П. РВа tion to move on to the next location. 
READY Ц 6 35 [] P83 көг x The JMP and МОР instructions 
torm [17 34 Прв; — for these switch functions are hard- 
ioR Па зз [] PB} CE, —- wired into the front-panel circuitry; 
RD 32 [] РВо i0/M —> circuit traces must be cut to change 
TT te - them. Since the operation codes for 
7a құй so ғас "f " the 8088 are completely different, 
ADO ] PAs bo. 07 every attempt at front-panel opera- 
" dh {Грай 10446: cit tion would produce bizarre results. 
AD? 27 раз RESET —> Other difficulties include the 
з ws | fas Е two's-complement representation of 


8088 JMP addresses and the IMSAI's 

Усс (65V) use of S-100 control signals that have 

been outlawed by the IEEE standard. 

Because of these difficulties, I 

7b decided to base my 8088 project on a 

different S-100 system. Fortunately, I 

was able to scrounge a vintage BYT-8 

S-100 box at the local electronic flea 

market for a good price. The box did 

not contain any circuit boards, but 

the metal panel on the front did have 

cutouts for various LEDs (light- 

7c emitting diodes) and switches, which 

I used to implement a minimal front 

panel (see photo 1). While I agree 

with the principle of turnkey systems, 

which have only power and reset 

switches, a front panel is a useful tool 

for debugging any new hardware 

design. The front panel is a ^window" 

m into the machine, one that is needed 

sod in case the system does not work 
perfectly the first time. 


А04 25 [| PA) 
ADs 24 [] PAg PROG/CE, 


AD? 22 |] Ag 
Vss L| 20 21 [] Ag 


Vss(0V) 


о e 
m mi о 
f — о 


г f| 2) 
m DdD о 


Next Month 

Next month's installment will cover 
some of the more interesting aspects 
of interfacing to the S-100 bus, in- 
cluding the amount of TTL “glue” 
necessary to emulate the control and 
status signals of the 5-100 standard 
and the construction of the actual 
processor board. ii 


ADg- AD? 


X-Y DECODE 


References 
7d Both the 8086 and 8088 microprocessors 
have been discussed by Steve Ciarcia in 
ADDRESS "Ciarcia's Circuit Cellar” articles in BYTE, as 


LATCH follows: 
Ав-А9 1. "Тһе Intel 8086”, November 1979 BYTE, 


ALE page 14. 
2. "Ease Into 16-Bit Computing: Get 16-Bit 


Performance from an 8-Bit Сотрщег”, 


А . р; . , ; March 1980 BYTE, page 17. 
Figure 7: Pinouts and block diagrams of the 8755A-2 EPROM (figures 7a and 7b) and à. “Haws into. UKHE Comoutto, "Pari & 


the 8185-2 user programmable memory ( figures 7c and 7d). These circuits were designed Buming a Small WUNKUGEr System", 
specifically to work with the 8088 multiplexed bus lines; they provide two 8-bit parallel April 1980 BYTE, page 40. 
I/O ports without any additional hardware. 
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Look what's happened to 
HIPLOT"' 


DMP-3 
$1,250* 


$1,850* 


DMP-2 $1,065 


Its grown into a complete 
family of quality low cost digital plotters 


Circle 42 for literature 


In just two short years, The 
HIPLOT has become the most 
popular digital plotter among 
small systems users. With a 
record like that, what can we do 
for an encore? WE'VE IN- 
TRODUCED A COMPLETE LINE 
OF HIPLÓOTS...with a model 
suited for just about every plot- 
ting application. 

The HIPL@T DMP Series is a 
new family of digital plotters 
with both “standard” and “in- 
telligent" models available with 
surface areas of 842" x 11” (DIN 
A4) and 11" x 17" (DIN A3). For 
the user needing a basic reliable 
plotter, we have the “old stan- 
dard" DMP-2 (B'2" x 11") and the 
"new standard" DMP-5 (11" x 
17”). For those needing a lit- 
tle more capability, there are 
the DMP-3 (8'2" x 11") and 
the DMP-6 (11" x 17")—both 


TM HIPLOT and DM/PL are Trademarks 
of Houston Instrument 


Yes, they аге UL listed! * * 


microprocessor controlled and 
providing easy remote position- 
ing of the X and Y axes (perfect 
for the OEM). For those who 
want this intelligence plus the 
convenience of front panel elec- 
tronic controls, we've provided 
the DMP-4 (8%” x 11") and the 
DMP-7 (11" x 17^). 

The "standard" plotters come 
complete with an RS-232-C and 
a parallel interface. The "'intel- 
ligent" DMP plotters accept data 
from either an RS-232-C or Centronics 
data source. For the "standard" plot- 
ters, software is available from 
our ever expanding “Micrographic 
Users Group." The “intelligent” 
HIPLOTs use our exclusive 
DM/PL™ language which min- 
inimizes plot software to a 
fraction of that normally as- 


houston instrument 


GRAPHICS DIVISION OF 


BAUSCH & LOMB У 


Circle 375 to have representative call 


sociated wth digital plotting. 

With the new DMP Series, 
high quality digital plotting can 
now be a part of your system. It 
Just doesn't make sense to be 
without this valuable tool when 
there is a DMP plotter with the 
plot size, speed and capabilities 
that are exactly tailored to your 
specific needs..and your 
budget. 

Prices for the DMP series 
range from $1,085* to $1,985*. 
For complete information and 
descriptive literature, contact 
Houston Instrument, One 
Houston Square, Austin, Texas 
78753. (512) 837-2820. In Europe 
contact Houston Instrument, 
Rochesterlaan 6 8240 Gistel, 
Belgium 059/277445. For rush 
literature requests and sales of- 

fice information, persons 
outside Texas call toll free 
1-800-531-5205. 


*U.S. suggested retail prices only. 
**DMP 2, 3 and 4 UL listed 
DMP 5, 6 and 7 UL listing pending 


M7 Communicator 


A complete A/D and D/A 
Control System— 


Interface your computer to the analog 
world of process monitoring trans- 
ducers and controlling actuators. 


The M7 multiplexes analog and digital signals from your 
process sensors — temperature, pressure, level, flow, mass, 
strain, etc. — and continuously down-loads this data in digital 
form to your computer for display and processing. Simulta- 
neously, command signals are transmitted to the control 
devices in your process. 


Order a complete basic M7 
System ready for round-the- 


clock process control— 

including a 16/32-Channel A/D Input Module (expandable 
to 256 channels), a Computer Interface Module, and a 
4-Channel (expandable) D/A Output Module. Supplied com- 
plete with cabinet, power supply, and all necessary hardware 
and software for basic control. Bus accommodates eight 
additional modules. Specify computer make 

and model when TN 
ordering ...each $2,990 


Or, 

order individual 
IEEE S-100 gE 
building block modules poems 
Supplied complete with fundamental control software: 


A/D Module, AIM-12 
e 16/32 channel e 12-bit precision/accuracy e 30 kHz data 


rates e 1-1000 gain amplifier optional ......... from $575 
Thermocouple Compensation Module, THM-8 

JB i ^ DEC" EST $350 
Signal Conditioners, SIG-1 e Long-line drive ......... $325 


Additional Support Programs, PROG A,B,C... 

e Signal averaging ® control functions e special display e 

Lo —-——"——————— m from $100 
D/A Module, AOM-12 

e 4-channel (expandable) e 12-bit precision/ 

accuracy e Output: selectable voltage ranges and 

г di | o T from $495 
Control Output-Current Module, VIC 4-20 

® 4-20 mA standard industrial control output e 12-bit pre- 

cision/accuracy e 4-channel e Use with AOM-12 .... $395 
Programmable Clock/Calendar Module, CLK-24 


e Minimum 1 year back-up ....................... $250 
Parallel Output Module, REL-8 

e 8-channel on-off (bang-bang) control ............. $325 
Add-On Nonvolatile Memory Modules 

WAM and NK Byleb isicing nnn from $320 


DUAL SYSTEMS CONTROL CORP. 
1825 Eastshore Hwy. 

Berkeley, CA 94710 

(415) 549-3854 


system reliability/system integrity 
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Circle 43 on inquiry card. 


Time Your Tape 


John O'Flaherty, St Louis Veterans Administration Medical 
Center, St Louis MO 63125 


Recently I was involved in a research program that 
required long-term recording (eight hours) of physio- 
logical data on an analog instrumentation recorder. We 
needed a quick method of searching the tape for informa- 
tion occurring at certain times. Although a time marker 
was recorded on one channel, it could not be played back 
during fast-forward operation. Unfortunately, although 
the take-up-reel turns counter indexed unique locations 
on the tape, the readings obtained did not correlate sim- 
ply with time. Obviously, one turn on a fully wound reel 
contains at least twice as much tape as one turn on a bare 
hub. 

І developed a computer solution to the problem. Given 
the diameter of the take-up-reel hub, the length of the 
tape, and the turns-counter reading at the end of the tape, 
the program of listing 1 prints a table relating turns- 
counter reading, elapsed time, remaining time, footage 
used, and footage remaining. 

The method used is simple (now!): the single datum 
needed is an accurate value for tape thickness as wound, 
and it is found by considering the side of the tape first as a 
very long, very thin rectangle, and then as a circle. The 
area of the side of the tape (ie: what is seen as you face the 
reel on its axis) can be approximated by a linear functión 
of tape thickness: 


Area — Tape Thickness X Tape Length 
or by a nonlinear function of tape thickness: 


Radius = Tape Thickness X Turns Count + Hub Radius 
Агеа--т X (Radius)? — Hub Area 


AREA-LXW——* 


AREA ———* 


| 
| 
| 
| 
| 
| 
| 
| 
! 
! 
| 
| 
| 


ACTUAL 
[TAPE THICKNESS 
TAPE THICKNESS — — — 


Figure 1: Area occupied by the side of a given length of tape as 
tape thickness is changed. The X-axis value at the nonzero in- 
tersection of area calculated by two different methods must be 
the actual tape thickness. 


Please send your ^ eren catalog. 


(Check which software is of particular interest) 


С C COMPILER. Optimized native code for VAX 11/780, PDP-11, LSI-11, 280, 
8085, 8080. Full C language as defined in Kernighan and Ritchie, with com- 
prehensive portable library. Cross compilers available. Runs under VMS, 

IAS, RSX-11D, RSX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS, CP/M. From $600 


C] IDRIS OPERATING SYSTEM. System calls and file system identical to 


UNIX V6, including pipelines. Utilities include shell, editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system utilities for file 
system maintenance. Runs on LSI-11, PDP-11. From $1000. 


С PASCAL COMPILER. Optimized native code for VAX 11/780, PDP-11, 


( 51-11, 280, 8085, 8080. Full Pascal language as defined in Jensen and 
Wirth, with standard library. Includes C compiler and portable library, 
permitting intermixed C and Pascal. Cross compilers available. Runs 
under VMS, IAS, RSX-11D, RSX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS, 
CP/M. From $750. 


Idris is a trademark of Whitesmiths Ltd VMS, RSX-11, RT-11, RSTS/E, VAX, 
UNIX is a trademark of Bell Laboratories. PDP-11, 151-11 are trademarks of Digital 
CP/M is a trademark of Digita! Research Co. Equipment Corporation 


Whitesmiths, Ltd. 
Software for grownups 
(212) 799-1200 


PO.B. 1132 Ansonia Station, New York, МУ. 10023 


NOW YOU'RE 
TALKING! 


THE 


SOURCE MICRONET 


YOUR 
COMPUTER 
WITH 
BSTMS 
СВВ5: 
COMPUTER 
BULLETIN 
BOARD 
SYSTEM | ТНЕ 
ASYNCHRONOUS 


"DGTMS" 


Byrom Software Terminal Monitor System 


The missing link between your CP/M 
system and remote computers everywhere! 


Ш talks to most dial-up remote computers. 

Ш stores data from remote computers in CP/M files. 

Ш copies data to CP/M list device if desired. 

Ш transmits files to the remote computer. 

Ш it will even “talk” to another CP/M console. 

Ш features EXPAND and COMPRESS programs 
to translate binary files into character files and 
vice versa. 

Ш uses the same simple installation procedure as 
BSTAM. 


This system is great for recording data from remote 
time-sharing systems! It makes it possible to do 
local processing of data on a micro and then 
transmit it to the mainframe. 


$200 per computer. 


$15 for manual alone. 

Pricea reftact distribution on B" single density diskettes 
It a format is requested which requires additional diskettes, 
a surcharge of $8. per additional diskette өз! be added 


Apple is a trademark of Apple Computer. 


MicroNET is a trademark of CompuServ. 
CP/M is a trademark of Digital Research. 


Lifeboat Associates 
1651 Third Avenue, New York, N.Y. 10028 
(212) 860-0300 Telex: 220501 
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Lines 30 thru 80 of listing 1 find the intersection of these 
two functions by iteration for a fully wound reel of tape. 
(See figure 1.) Then lines 95 thru 230 generate a table by 
finding area through radius, and length and time from 
area for turns-counter increments of ten. 

It has not been possible to test the routine on the in- 
strumentation recorder yet, but I have applied the 
method to my own cassette recorder with very good 
results. For a C-60 cassette, which actually runs 32 
minutes, 23 seconds per side, the tape length was pre- 
calculated to be (1943 s X 1% ips/12) = 303.6 feet. By 
carefully disassembling the cassette, the hub diameter 
was found to be 0.8525 inches (five cassettes from dif- 
ferent manufacturers were found to be identical in this 
respect). The ratio of indicated to actual turns of the take- 
up reel was found by turning the reel one hundred turns 
by hand (an index mark helps), and noting the turns- 
counter reading. 

Then the program was run and table 1 (see page 74) 
was printed, and its accuracy was tested by actually 
running the tape and noting the times for turns-counter 
increments of ten. 

The test results are printed as the last two columns in 
the table. As can be seen, the worst case error is 5 
seconds, or 0.3% of the total time, which is surprisingly 
good, in view of tape counters' reputed inaccuracy, and 
the fact that no empirical trimming was done—the 
algorithms simply try to represent the physical realities of 
the situation. 

One might also use the formulas above to program a 
portable calculator to find time for turns count or vice 
versa, without consulting a table. 


Listing 1: An Applesoft BASIC program for correlating turns- 
counter readings with time. All documentation statement line 
numbers end in 5, and they may be ignored when keying in the 
program. 


ag КЕМ SET CONSTANTS & MENTION МН 
RIABLE: FOR EFFICIENCY 

10 PI = 3.141532654:ТЫ = 21h = 1: 
Тм = 12:00 = .üü060001:Hx = 0: 
ТТ = ü: ITC = OF HH = 5600: ММ = 
ЕНЕ = ü.S:TC = 0 

20 НОМЕ = GOTO 1000 

25 REM FIND RCTURL TRPE THICKNE 

30 PRINT “CALCULATING TAPE THICK 
HESS AS WOUND..." 

з2 РЕМ НЕЕН BY PIXR^2» MUST EQUA 
L 

40 Al = РІ ® “(МТС Ф ТТ + HES ^ T 
bh — Hx ^ This 

45 REM AFEA BY Lek 

=0 Ae = ML + TT + TY 

el CR = H1 7 Aes TT = TT и CF 

62 КЕМ 20 TRY МЕМ TT TILL IT 10 

vf IF ABS ch) — CE» > ПП THEN 40 

SO PRINT : RETURN 

35 REM GENERATE TABLE 

111 FOR ІТС = 0 TO MIT ЕТЕР 10 


Listing 1 continued on page 70 
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A Few Extraordinary Products for Your 6800/6809 Computer 


55-50 Bus LFD-400™ and LFD-800'" Systems 


Percom mini-disk systems start as 
low as $599.95, ready to plug in and 
run. You can't get better quality or a 
broader selection of disk software 
from any other microcomputer disk 
system manufacturer — at any price! 


Features: 1-, 2- and 3-drive systems 
in 40- and 77-track versions store 
102K- to 591K-bytes of random ac- 
cess data on-line • controllers in- 
clude explicit clock/data separation 
circuit, motor inactivity time-out cir- 


mI 
TELE 


cuit, buffered control lines and other 
mature design concepts • НОМ 
DOS included with SS-50 bus ver- 
sion — optional DOSs for EXOR- 
ciser* bus * extra PROM sockets 
on-board • EXORciser* bus version 
has 1K-byte RAM « supported by ex- 
tended disk operating systems; as- 
semblers and other program de- 
velopment/debugging aids; BASIC, 
FORTRAN, Pascal and SPL/M lan- 
guages; and, business application 
programs. 


From Регсот... 


Low Cost 
Mini-Disk Storage 
in the Size You Want 


EXOAciser* Bus LFD-400EX = -800ЕХ" um “Systems 


, Printed wiring is easily soldered tin- € 
| plating. Substrates are no Pro- 
totyping cards provide for power regula- 
| torsand distributed capacitor bypassing. 
| accommodate 14-, 16-, 24- and 40-pin 
DIP sockets. Prototyping boards include 
bus connectors, other connectors and 
| Sockets are optional. 
| MOTHERBOARD — accommodates five 
. 55-50 bus cards, and may itself be 


[E SE 


Versatile Mother Board, Full-Feature —— Boards 


plugged into an SS-50 bus. Features 
wide-trace conductors. Price: $21.95 
SS-50 BUS CARD — accommodates 34- 
and 50-pin ribbon connectors on top 
edge, 10-pin ош connector оп side 
edge. Price: $24.9 

55-30 BUS CARD — 1%-inch higher 
than SWTP I/O card, accommodates 34- 
pin ribbon connector and 12- -pin Molex 
Spree Wi ee edge. Price: T 95. 


= Мав] 


The SBC/9™. А “10” By Any Measure. 


The Percom SBC/9™ is an SS-50 bus compatible, stand- | 
alone Single-Board Computer. Configured for the 6809 
microprocessor, the SBC/9™ also accommodates а 6802 
without any modification. You can have state-of-the-art | 
capability of the ‘09. Or put to work the enormous selection of 


6800-coded programs that run on the 402. 

The SBC/9™ includes PSYMON™ an easily extended 1- 
Kbyte ROM OS. Other features include: 
“ Total compatibility with the SS-50 bus. Requires no changes to the 
motherboard, memory or ИО. 
” Serial port includes bit-rate generator. RS-232-C compatible with 


optional subminiature 'D' connector installed. 10-pin Molex connec- | 


tor provided. 

* Eight-bit, non-latched, bidirectional paralle! 

extension of system bus. Spans a 30-address fi 

an exceptional variety of peripheral devices. CAE. ы is optional. 
* Includes 1-Kbyte of static RAM. 

* Costs only $199.95 with PSYMON™ and Errem users 

manual that includes source з listing of PSYMON™ 


rt is multi-address 


ты trademark of Percom Data Company, Inc. 
* tradernark of the Motorola Corporation. 
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eld; accommodates 


The Electric Window™: Instant, Real-Time Video Display Control 


Memory residency and outstanding software control of display format and 
characters make this SS-50 bus VENE card an exceptional value at only $249.95. 
Other features: = чи 

е Generates 128 charac- 
ters including all ASCII dis- 
playable characters plus 
selected Greek letters and 
other special symbols. 

* Well-formed, easy-to- | 
read 7x12-dot characters. , 
True baseline descenders. № 
* Character-store (display) 
memory included on card. 
* Provision for optional 
character generator 
EPROM for user defined 
symbols. 

* Comprehensive users 
manual includes source 
listing of Oriver software. 
Driver — called WINDEX™ 
— is also available on mini- 
diskette through the Per- 
com Users шыты 


a 2Д59Д50: С SS RÀ `` 0 ne Rat 
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PERCOM DATA COMPANY, INC. 
211 N. KIRBY GARLAND. TEXAS 75042 


(214) 272-3421 


m —— ee C 


— — шин — 


Products’ are лит at Bardon бедеге экти Call бореа, 
1-800-527-1592, for the address of your nearest dealer, or to 
order direct. 


oe PRETTYPRINTING 
DOŁUJE 320: PRINT “ 
IGDSUE 3280: PRINT " 
DOŁUJE 380 


Listing 1 continued: 

110 TC = ITC + IF 

еп Е ТЕ ФТТ + ИЗ 

із! A FI ФЕ“ ТЫ нЕ ^ ТІ 
ііі Я TT 

ӘП T1 L ^ 2PD 


= 


=, 
ШІСІ 


ът 


RETURN 
IF 0 < 10 THEN PRINT "0": 
140 T2 МХТ - T1 PRINT 0%: RETURN 
170 F1 INT “Ll ^ TM + HF? FEM INPUT HECEZXHEY INFORMA 
130 Fe INT «ML - Е! + HF? TION 
130 PRINT ІТС: TABS 253: TM = T1: 1000 INPUT “HUE DIAMETER CINCH? ? 
СОЗИЕ 300 "sHS:HE = HE хе 
200 PRINT ТНЕ4 1833:TM = Tet GOSUE 1010 INPUT "ТАРЕ LENGTH LESS LER 
200 ПЕР: “ҒЕЕТУ? “IML 
21! PRINT TABS G95»F1 THB« ЗБ Рг 1020 INPUT “TURNE COUNT AT END O 
Е TAFE? "SHIT 
IF CL = Ш THEN 260 1030 PRINT “TURNE COUNT FEADING 
NEXT ЕПЕ" 
РЕМ 220. 240:250 TO CLOSE TH 10:35 F'EM МТС WILL EE ACTUAL 
BLE NEATLY TURN: COUNT 
IF INT МІТ “ 102 = MIT ^ 1 1040 IHFLIT "1ПП ACTUAL TRAKE-LP T 
_ _ THEN 2650 МЕНЕ "SIRE:IR = 100 ^ IRE:MTC 
п СІПЕЕ = 1:ITC = MIT: GOTO 116 = МТ +> IF 
| 1050 FRINT 71...15 “16 ІРЕ" 
260 END 1060 PRINT "2...1-т/З IFS” 
235 REM CONVERT =EC TO НЕ. МІМ: > 1070 PRINT "3... 3-374 IP=" 
EC AND PRINT 1ü20 PRINT "4...ғ-імг ІРЕ" 
300 ТМ = INT «TM + HF? 1090 PRINT "5...15 IFS" 
310 H = INT ТМ » НН» STM = TM - 1100 РЕТМТ "5...30 IPS" 
CH + HH? 1110 INFOT “WHICH TAFE FEED? "s; 
320 М = INT ТМ + MM»:xX = TM - (с ЗЕТ 
М € ММ» 1115 FEM KLUGE TO FIND =РЕЕІ 
FROM TABLE ENTRY 
ПЕРІ = .937?5 Фе ^ «ЕРІП - 10 
= FEM FIND MAX. TIME 
0 МАТ = «ML ә ič? ~ SPD 
= РЕМ SET ЕТНРТ VAL FOR TT 
АНІ FIND ACTUAL SALIE 
1140 TT = .üüni1: SBOSUE 30 
1145 FEM PRINT COLUMN HEAD: 
1150 PRINT “TURNS” TREC 8) "ЕАР 
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the electric pencil II 
42 for ће TRS-80 Model П” Computer 


£o © fo Го 


p І-> 2 pet 


The Electric Pencil 1s a Character Oriented Word Processing 
System. This means that P + is ent сз о continuous string 
at тес! and i$ mani I aln such. This allows the user 

no t and ease i 


tem. words, lines or graphs may be inserted ar dilwted 

onywhere in ‘the text. "The entire ety of -%-4 к" РА АЫ > chE «ы ж нан 1 
MO: INS, cre af ы ылгай regie EID" THEC 12» "REMAINING" THE«:* 
since each line of text is formotted automatically. 


29) "FEET" TABÉ 35» "FEET" 
1160 PRINT "COUNT" TABS 8» "TIME" 
TAEC 18»"TIME" TABS 29) “USE 


As te is typed and the end of a а screen line is reoched, 
arti ^r aes word is shifted to the beginning ed the 
allowing line. Whenever text is inserted or inen, xisting 
text is pushed down or pulled i in а wrap around insi. 
the 


Everything appear video display screen as if occurs 

thereby eliminoting any guesswork. Tex? may be reviewed at * = 2 sen“ - 

cm mim aer, alg he a oe D" ТАВ“ 390 "LEFT 

oed alr replaced with y er ain ai chaste а L? PRINT 

Е РОО oe dit сын 17 REM GENERATE TABLE 
LEER, jero ар и 15 BOWE 1 (І Ñ 

combs " i Е ' m ч 
"ithe, ad Рош Shai dio We ay КО, Ж ПП FEM ТТ-ТНРЕ THICKHNES& 


Line Spocin Page 
Бшге. Right justificotian gives right-hand margins thot 
ore even. Pages moy be numbered os well as titled. 


РЕМ Н<-НМЕ SIZE 

FEM ML=TOTAL TAFE LENGTH 
РЕМ МІТ-МНх INDIC. TURNS 
FEM МТЕ=МАХ ACTUAL TURNS 
FEM ITC=IND. CURRENT T.C. 
КЕМ TC2HCT. CURRENT T.C. 
FEM IR=ACT.“IND. ЕНТІП 
FEM Е.А: _. ЕНІ» AREA! LENGTH 


LC e 


Hee SIUE pencil 


n Word Processing System 


The TRSDOS v iris of The Electric Pencil 11 are our T 
ewer! You can now type as fast as you "like without losing an 
charucters. New TRSDOS features include word left, арі” "et 
word delete, bottom of page numbering as well os Features 
cursor contrals for grecter user flexibility. BASIC. К may TRSDOS or CP/M Compotib * Supports Four Disk 
aso be written and simply edited without additional software. Drives * Dynomic Print qm өні ing * Diablo, МЕС 4 


C к= CI: Y 


t 

Our CP/M versions are the sam we hove been distributing Valve aining * Page-at-a-time Scralling * 
for several years and allow the CP/M user to edi! CP/M files Bidirectional Mulfispeed Scrolling * Subsystem with 
with the additian af our CONVERT utility for an additiona) Print Volue Scoreboard * omatic Word & Record 
$35.00. CONVERT is not required if only quick and easy word Number Tally * Global Search & Replace * Full Margin 
processing is required. A keyboard buffer permits fast typing Control * End of Page Control * Non Printing Tex! 
i & Paragraph Indentatian * 


Hn AAAS 


$3 nà rà ng no Га ТІГІ re Га Га = e - 


ccc OC 
miu aie) ЕЛ pono ne: 


ind character vti CP/M TRSDOS CAI Е РО * Boldface 
Serial Diablo, NEC, деге $ WDO $ 5000 эв REM M¥T=TOTAL TIME 
The Electric Pencil | is still available far TRS-80 M V/SA =» FEM TM 3 ы! s . ТЕМР “НЕ FOR T I МЕ 
users. t sophisticated as Electric Релси 11, CONS. 
is still an extremely easy to use and powerful word processing “кіта eS ee ии" = 


t has be used with bo т 
LE a bata а ге caca Pe TRS.” Tue 3015 РЕМ TisT2.TIME USEDsLEFT 
ыа he dak Qd i fly mere with e READ 3025 REM FisFe.FEET ОЗЕП. ЕРТ 
WRITE, DIR, and KILL routines of TRSDOS. QOQuda EHI 
ТАС Сашепе....... $ 100.00 ут" 
TRD Бвк......... 5 150.00 
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‘There are two 
Sides to our story. 


Side One 


The DISCUS 2+2 Quad- Density Hardware 


Now you can use your 
S-100 system to tackle big 
jobs. Because the DISCUS" 
2+2 Quad-Density Disk 
System puts 1.2 megabytes of 
fast-access memory on your 
side for just $1545.00 complete. 

With the DISCUS" 2+2 System, 
complete means complete. 

You get a full-size (IBM- 
compatible 8") double-sided/ 
double-density disk drive, 


factory mounted in a cabinet with 
power supply, fully-buffered S-100 
single-board controller, and inter- 
connecting cables. All fully 
assembled, system-tested and 
fully warranteed. 
You get the speed and 
efficiency of 1.2 megabyte- 
per-diskette memory... 
and you get it for 0.13¢ 
per byte. 


Side Two 


The DISCUS 2+2 Quad -Density Software 


1.2 megabyte quad-density hard- 
ware is only one side of the story. 
The DISCUS" 2+2 System price 
includes all the fully-interfaced, 
high-performance software you 
need to take full advantage of your 
quad capacity. 

The system includes our exclusive 
BASIC-V" virtual disk BASIC, which 
allows you to address your quad- 


development tool available. 

Micro-Soft BASIC 5.1 and Micro- 
Soft FORTRAN are available as 
options. Both run under СР/М* 2.1. 

Check out the full system price of 
DISCUS" 2+2 Quad against any 
other floppy disk system at your 
local computer store. At $1545.00, 
we think you'll take sides with 
DISCUS" 2+2, 


density diskettes as easily as main memory. The If your dealer doesn't carry THINKER TOYS 
operating system you get is the widely accepted products, write MORROW DESIGNS Inc., 5221 
CP/M* 2.1. And you get our powerful DISK-ATE Central, Richmond, CA 94804. Or call (415)524-2101 
text editor/assembler; The most advanced software 9-5 weekdays (Pacific Time). 


MORROW DESIGNS” Thinker Toys: 


*CP/M is a trademark of Digital Research. 
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Today one dollar buys 
about 7 of a gallon of gas. 


Today one dollar buys 
6/ readers who actually see 
your sales message. 


As your selling dollar buys 

less and less, it pays more and 
more to advertise in 
McGraw-Hill magazines. 


As prices keep going up and up, 
McGraw-Hill magazines help 10.8 million 
decision-makers keep costs down. 

For example, Fleet Owner readers 
learned how they could use re-manufac- 
tured air cleaners to save money without 
sacrificing quality. And Chemical Week 
constantly warns manufacturers about 
even more government regulations. 

By helping 10.8 million readers solve 
their inflation problems, we help you 
solve yours. 

Today, the price of reaching one 
potential customer in McGraw-Hill 
magazines is only 16¢! This compares to 
a cost of $6.07 for sending a business let- 
ter? over $3.50 for a business phone саз 
and an in-pérson sales call which, believe 
it or not, now costs over $1004 

In times like these, when everything 
costs more, you may be tempted to 
spend less on your advertising budget. 
But our Laboratory of Advertising Per- 
formance (LAP) Report #5262, demon- 
strates that “Industnal companies which 
maintained or increased their advertising 
expenditure during the 1974-75 recession 
enjoyed higher sales growth than those 
which cut advertising.” Wnte for LAP 
Report #5262 today at 1221 Ave. of the 
Americas, N.Y., М.Ү 10020. And let us 
help you make your advertising more effi- 
cient, as the price of all other selling tools 
becomes more expensive. 

'Опе reader-noted impression in the average McGraw-Hill publication. 
“Тһе Dartnell Institute of Business Research. “Telephone Marketing" 


by Murray Roman, P. 87, McGraw-Hill 1976. *Laboratory of Advertising 
Performance Report «8013.4, McGraw-Hill Research. 


McGraw-Hill Magazines. 
„Л 
Сі» 
НЩ. 
With inflation, 
we're an even better buy. 


| Table 1: А tape counter/time table (produced by the pro- 
RUN gram in listing 1) for a cassette recorder using C-60 tape. 
HUB DIAMETER(INCH)? .8525 The last two columns were not printed by the program, but 
TAPE LENGTH LESS LEADER(FEET)? 303.6 are a check value from an actual test of the program's ac- 
TURNS COUNT AT END OF TAPE? 641 curacy. 

TURNS COUNT READING FOR 

100 ACTUAL TAKE-UP TURNS? 77.3 


1...15/16 IPS 
2,..1 718 IPS 
3...3-3/4 ІР5 
4...7-1/2 ІР5 
d.e. ЛӨ IPS 
6...30 IPS 


WHICH TAPE SPEED? 2 


CALCULATING TAPE THICKNESS AS WOUND... 


TURNS ELAPSED REMAINING FEET FEET TIME BY ERROR 
COUNT TIME TIME USED LEFT TEST (SEC) 
0 00:00:00 00:32:23 0 304 0:00 0 
10 00:00:19 00:32:04 8 301 0:19 0 
20 00:00:38 00:31:45 6 298 0:39 — 1 
30 00:00:57 00:31:26 9 295 0:58 —2 
40 00:01:17 00:31:06 12 292 1:18 — 1 
50 00:01:37 00:30:46 15 289 1:38 —1 
60 00:01:58 00:30:26 18 286 1:59 —1 
70 00:02:18 00:30:05 22 282 2:20 -2 
80 00:02:40 00:29:43 25 279 2:42 -2 
90 00:03:01 00:29:22 28 276 3:04 -3 
100 00:03:23 00:29:00 32 272 3:26 -3 
110 00:03:46 00:28:37 88 269 3:48 —2 
120 00:04:08 00:28:15 39 265 4:11 -3 
130 00:04:31 00:27:52 42 262 4:34 _3 
140 00:04:55 00:27:28 46 258 4:58 _3 
150 00:05:19 00:27:04 50 254 5:22 —3 
160 00:05:43 00:26:40 54 250 5:46 -3 
170 00:06:07 00:26:16 57 247 6:11 —4 
180 00:06:32 00:25:51 61 243 6:36 —4 
190 00:06:58 00:25:25 65 239 7:01 -3 
200 00:07:23 00:25:00 69 235 7:27 -4 
210 00:07:49 00:24:34 73 231 7:53 —4 
220 00:08:16 00:24:07 ТЕ 227 8:20 —4 
230 00:08:43 00:23:40 82 222 8:47 -4 
240 00:09:10 00:23:13 86 218 9:14 -4 
250 00:09:37 00:22:46 90 214 9:41 -4 
260 00:10:05 00:22:18 95 209 10:09 -4 
270 00:10:34 00:21:50 99 205 10:37 -4 
280 00:11:02 00:21:21 103 201 11:06 -4 
290 00:11:31 00:20:52 108 196 11:35 —4 
300 00:12:01 00:20:23 113 191 12:04 -3 
310 00:12:30 00:19:53 117 187 12:34 -4 
320 00:13:00 00:19:23 122 182 13:05 -5 
330 00:13:31 00:18:52 127 177 13:34 -3 
340 00:14:02 00:18:21 132 172 14:05 -3 
350 00:14:33 00:17:50 136 168 14:37 -4 
360 00:15:04 00:17:19 141 163 15:08 -4 
370 00:15:36 00:16:47 146 158 15:40 -4 
380 00:16:09 00:16:14 151 153 16:12 -3 
390 00:16:41 00:15:42 156 148 16:45 -4 
400 00:17:15 00:15:09 162 142 17:18 -3 
410 00:17:48 00:14:35 167 137 17:51 -3 
420 00:18:22 00:14:01 172 132 18:25 -3 
430 00:18:56 00:13:27 177 127 18:59 -3 
440 00:19:30 00:12:53 183 121 19:33 -3 
450 00:20:05 00:12:18 188 116 20:08 -3 
460 00:20:41 00:11:42 194 110 20:44 -3 
470 00:21:16 00:11:07 199 105 21:19 -3 
480 00:21:52 00:10:31 205 99 21:54 —2 
490 00:22:29 00:09:54 211 93 22:31 —2 
500 00:23:05 00:09:18 216 88 23:07 —2 
510 00:23:43 00:08:40 222 82 23:44 —1 
520 00:24:20 00:08:03 228 76 24:21 — 1 
530 00:24:58 00:07:25 234 70 24:59 — 1 
540 00:25:36 00:06:47 240 64 25:37 — 1 
550 00:26:15 00:06:08 246 58 26:16 — 1 
560 00:26:54 00:05:29 252 52 26:54 0 
570 00:27:33 00:04:50 258 46 27:33 0 
580 00:28:13 00:04:10 265 39 28:13 0 
590 00:28:53 00:03:30 271 33 28:53 0 
600 00:29:33 00:02:50 277 27 29:33 0 
610 00:30:14 00:02:09 283 21 30:13 +1 
620 00:30:55 00:01:28 290 14 30:54 +1 
630 00:31:37 00:00:46 296 8 31:35 +2 
640 00:32:19 00:00:04 303 1 32:17 +2 
641 00:32:23 00:00:00 304 0 32:28 0 
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a better computer system 


any way you look at it. 


The facts speak for themselves. The QUAY 500 SERIES 
offers more for the money than North Star Horizon 
computers. 


MORE TECHNICAL FEATURES. A single board computer in- 
stead of a backplane with multiple boards, means fewer parts, 
fewer interconnections and fewer problems О additional disk 
capacity for more program storage п DMA controlled disk 
transfers for increased system performance О on-board expan- 
sion capabilities for additional parallel and serial ports, and 
EPROM O AC convenience outlets О a more compact design. 
IMMEDIATE DELIVERY. The 500 SERIES is available off the 
shelf for virtually immediate delivery. No waiting for far off de- 
livery dates for this one. 
LOWER PRICE. The advanced technology engineered into 
Quay computers actually lowers our cost to manufacture. 
The price of the 500 SERIES is about 20% lower than the 
| жеген Е - Horizon-2-32K-D — апа 
МЕ! our 520 SERIES also offers 
й significant savings over the 
Horizon-2-32K-Q. 
The bottom line is simple. 
There is a new star in the 
Nu m ре Es computer field. The 500 
молота тае А Uim, SERIES by Quay. It out- 
Advanced single board modular design. shines all of the competi- 
tion. 


COMPARE FOR YOURSELF: 


SPECIFICATION QUAY 500 — |HORIZON-2-32K-D 


CPU Same 
Dynamic RAM (std/max) Same 
T 


HORIZON-2-32K- 


360 Kb. 


The QUAY 500 offers technical superiority — availability —a $2,500 price! 


CP М" is a registered trademark of Digital Research 


QUA 


CORPORATION 


P.O. Box 386, Freehold, New Jersey 07728 = (201) 681-8700 
Factory: Route 34, Wall Township, New Jersey 07719 


DISTRIBUTOR AND REPRESENTATIVE INQUIRIES WELCOME 


Circle 47 on inquiry card. 
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SAVE MORE THAN 20% 


NORTH STAR — INTERTUBE — MICROTEK 
ZENITH — RCA-COSMAC — ITHACA 
THINKER TOYS — GODBOUT — SUPERBRAIN 


The smartest computers at the smartest price 


pu 
FACTORY ASSEMBLED & TESTED LIST ONLY 
HORIZON-1-32K-DOUBLE DEN $2085 #1994 
HORIZON-2-32K-DOUBLE DEN 3095 2289 
HORIZON-2-32K-QUAO DENSITY 3585 2688 
HORIZON-2-54K-QUAD *HARD DISK 9329 7198 


HORIZON MEMORY ASSM 
HORIZON MEMORY KIT 


16K 389 32K 579 
18K 359 32K 535 


NORTH STAR HARO DISK 18 Mb 4999 3938 
PASCAL FOR NORTH STAR OW DISK 198 180 
Powerful NORTH STAR BASIC. The Везї.................... FREE 
2 NORTH STAR SOFTWARE OISKS wiHORIZON . .............. FREE 
NSSE 1-22 & PO1 TERRIFIC PROGRAMS ONLY 10 
NORTHWORD 288 MAILMAN 239 ІМҒОМАН 369 
ЯСА-С05МАС ҰР-111 99 RCA-COSMAC ҰР-711 188 


COLOR! RAINBOW 385 САТ.100 1389 — SPECTRUM 288 


ITHACA FRONT PAMEL COMPUTER 64K 3185 2695 
7-8001 CPU CARD 16-bit ITHACA 5-100 8Mb 1178 
ITHACA MEMORY 8/16-bit 64K 995 845 
SEATTLE 8086 CPU 16 bit 10 x faster 556 
SEATTLE MEMORY 8/16 БІТ 18K 4Mhz 356 
SSM KITS 2-80 CPU 221 VIDEO BRO VB3 4Mhz 412 
MEASUREMENT MEMORY 64K А Б.Т 4mliz 589 
MEASUREMENT MEMORY 84K BANK SELECT 789 
ECONORAM XIV UNKIT 16K 289 254 
CENTRAL DATA 64K RAM 665 599 
DISCUS/2D А & Т + СРМ 1189 975 
THINKER TOYS HARO DISK 28 Mb 4995 3995 
OISCUS/2+2 1.2 Mbytes A & T 1548 1285 
TARBELL DISK CONTROLLER DD 495 425 
TARBELL CASETTE INTERFACE KIT 120 108 
SUPERBRAIN 2995 2385 
SUPERBRAIN QUAD OENSITY 3985 2895 


ZENITH-HEATH 2-89 48K 2895 2485 
INTERTUBE И SMART TERMINAL 995 725 
ZENITH-HEATH SMART TERMINAL 995 739 
ZENITH-HEATH WH-11 18bit COMPUTER 2995 
CAT NOVATION MODEM 178 168 
MICROTEK PRINTER 795 875 
ANADEX PRINTER DP-8000 995 865 
ANAOEX PRINTER OP-9500-1 1650 1389 
NEC PRINTER Fast Typewriter Quality 2915 2798 
SECRETARY WORD PROCESSOR The Best! B5 7 
TEXTWRITER ili Book Writing Program 125 112 
GOFAST NORTH STAR BASIC Speeder Upper 78 71 
POS SUPER 2-80 ASSEMBLER & Mors 98 89 
SUPER BASIC OEBUGGER #89 COMPILER135 HDS 40 
Е7-80 MACHINE LANGUAGE TUTOR 25 STATISTICS 190 
EZ-CUDER Translates English to BASIC 78 71 
ECOSOFT FULL ACCOUNTING PKG 350 315 
BOX OF DISKETTES 28 IN PLASTIC CASE 30 
Which Computers аге BEST? ВАОСНЏВЕ................... FREE 
North Ster Documentetion refundabie w/HRZ 20 


ORDER 2 or more COMPUTERS. ... BIGGER DISCOUNTS 
YES WE WILL BEAT OUR COMPETITION'S PRICE! 
FACTORY ASSEMBLED & FACTORY WARRANTY 


AMERICAN 
SQUARE COMPUTERS 


KIVETT DR » JAMESTOWN NC 27282 
(919)-889-4577 
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Dissecting the 
TI Speak & Spell 


Michael A Rigsby 
5164 Sunburst Dr 
Norcross GA 30092 


There is now an economical way to 
provide limited voice output for 
computer-controlled devices. TI 
(Texas Instruments) provides most of 
the hardware in its familiar toy called 
the “Speak & Spell.” 

Because I am fascinated by toys 
(my system is a hand-wired 1802 pro- 
cessor used in a self-contained, maze- 
solving mouse), it was only natural 
that I should procure my own birth- 
day present—a toy—and immediate- 
ly tear it apart. 

Speak & Spell is an educational aid 
designed for children aged seven or 
older. It contains a vocabulary of 
greater than 230 words in addition to 
the letters of the alphabet. Asking 
questions and playing games with 
electronic speech, it expects answers 
to be entered on its 40-switch key- 
board. Each entry evokes an audible 
response, and the machine even keeps 
score. Plug-in modules are available 
to expand the vocabulary. Suggested 
retail price for the toy is $65, though 1 
bought mine for less than $40 at a 
major Atlanta department store. 

Operation of the electronic portion 
of the Speak & Spell involves many 
unknowns. I am sure that the manu- 
facturer would probably prefer to 
keep these unknowns secret, but I can 
provide some insight into the opera- 
tion of the Speak & Spell. 

The first great obstacle 
encountered when opening the 
machine is the back cover. Removing 
the two Phillips-head screws is a good 
step, but not good enough. There are 
still four slots, each containing a 
plastic hook over a plastic ledge. 
Take a thin-bladed screwdriver and 
push the hook toward the outside 
edge of the case, at the same time pull 
the front and back of the case apart 


with substantial force. Continue until 
all four hook slots are free. Take care 
not to allow any backsliding. I have 
done this three times, each time 
expecting to destroy it, but 
everything is still intact. 

After reaching the inside, there is 
not much to see except the back of a 
double-sided printed-circuit board. 
To turn the board over, the matrix 
switch cards (figure 1) must be re- 
leased from the front of the case. This 
involves springing delicate plastic 
hooks. If one of these hooks should 
break, the toy is lost. Somehow I 
slipped the cards out and turned the 
main board over. (See photo 1 and 
figure 2 on page 82.) On the opposite 
side of the main board are a circuit 
board (with a little black round thing 
on it) on top of the main circuit 
board, an 8-character alphanumeric 
display, and four integrated circuits, 
each with a distinctive proprietary 
number. The small circuit board 
appears to be a power supply. 

The toy operates from a 6 V sup- 
ply (four C cells), but +6 V, —6 V, 
and —20 У may be found 
throughout the board. The processor 
has five input lines from the switches; 
five lines seem to interconnect most 
of the circuits. The five input lines 
from the switches are activated upon 
contact closure by —20 V pulses 
generated within the processor. 

At this point I will refer to figure 1. 
Eight bits from any processor may be 
used to control each of thirty-two 
lines by means of the 74154 binary- 
to-hexadecimal decoder. Each output 
line must go to a PNP transistor 
capable of switching a —20 V signal. 
The drawing in figure 1 indicates 
which wires go with which letters, 

Text continued on page 84 
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TOLL-FREE 1-800-528-1418 i ur d S e 


MicroWorld now offers complete systems based 
around the Atari 800 Personal Computer . . . all peri- 
pherals available! The Atari 850 Interface Module, with 
four RS232 serial ports, an 8-bit parallel port, and an 
ИО por for connection to the Atari 800 allows for 
extensive upgrading of the basic sysiem. Choose 
between two printers: the Atari 820 40-column printer, 
or the 825 80-column printer, both packed with stand- 
ard features. Atari’s new 810 floppy disk drives provide 
up to 92K of storage each ... up to four of these drives 
may be accommodated within a system! Тһе Alari 410 
program recorder with both digital and audio tracks 
is used by the Atari Talk and Teach educational 
cassettes, and by the Invitation to Programming Ser- 
ies. A Bell 403/443 compatible modem is also avail- 
abie for use with the Atari 800 or 400, allowing com- 
munications with other types of computers, including 
time share services. The complete line of Atari pro- 
ducts, plus Atari's vast library of applications software . 
. . all from MicroWorld! 


Call for Special Price! 


| | * р. ы 2 M { ] С = 4 
я 9 EnF* WE e FS aw is MIS 


OKIDATA MICROLINE 80 CENTRONICS 737 | 1199/4 COMPUTER 

diae ne Exclusive triple seal allows for 
Compact, low-cost 80 cps printer, Low-cost 50-90 cps RO printer. Pro- Packed with features! Superior superior acoustic isolation! 0 to 
9x7 matrix, friction or pin feed! 432 portional spacing, generates full sound, 16-color graphics, power- 300 boud, locks into standard 
col. w/compressed print, graphics, ASCII, prints sub- and superscripts, ful fl BASIC, optional speech! Upto headset. Full duplex/test/half 
and more! Tractor feed optional. underline! 72K total memory capacity. duplex modes. 


CALL FOR PRICE! CALL FOR PRICE! CALL FOR PRICE! CALL FOR PRICE! 


LOADED! ZENITH-HEATH Z-89 
| А | | Аал "Шага > TD 
RO printer; low price includes full ALL-IN-ONE COMPUTER TELEVIDEO 920C 
12" noreglare screen, 24x80 dis ASCII, vertical forms control, com- Built-in minifioppy drives, smart CLE VIDES? УЧ 
play. Feature direct cursor address- pressed print, 450 cps, R5232, trac- terminal with 25x80 display. Low Low-cost terminal loaded with fea- 
ing, R$232 extension port, baud tors, 3” to 15” form width, bidirec- price includes HDOS ond 48K tures; full-function keyboard, 24x80 
rates to 19,200! tional printing! memory! display, blink, reverse, self-test! 


CALL FOR PRICE! CALL FOR PRICE! CALL FOR PRICE! CALL FOR PRICE! 


1а 1Ь 
ОРЕ GO REPLAY REPEAT CLUE WORD CODE LETTER SAY SPELL 
IT 


5 
M 
hh 
M 
M" 
А 


С 


ж 
б” 
тн C 


1 7 1 3 5 7 9 
LEFT KEYBOARD ATTACHMENT RIGHT KEYBOARD ATTACHMENT 


Figure 1a and 1b: During normal operation, the Speak & Spell will voice a phoneme (letter sound) after a key is pressed on one of the 
keyboards. The Speak & Spell can be controlled by a microprocessor interfaced to the keyboard lines as shown in figure Ic. 


Building Blocks for | 

м Microcomputer Systems, 
> + Dedicated Controllers 

2S and Test Equipment. 


5th Anniversary Sale 


SAVE 10% ON ALL ECT PRODUCTS INCLUDING THESE POPULAR ITEMS 


Offer expires September 30, 1980 


НІШ RM-10 
= ` аб ІН ri | ІІ 9 2 ч 5-100 
aT | j ы RACK MOUNT 
"теь лики сае “~ CARD CAGE 


Specializing in Quality Microcomputer Hardware 


ты industrial е Educational е Small Business е Personal 
Hi Card Cages, Power Supplies, Mainframes, CPU's, Memory, 1/О, OEM Variations 
LL 8 ELECTRONIC CONTROL TECHNOLOGY (01) 686-8080 , 


763 Ramsey Ave., Hillside, NJ 07205 
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Introducing 
Y print at matrix speed. 
foe only $1295. 


qualit 


type print head. And its simple, chassis 
mounted cartridge ribbon lasts up to 
four times longer than cassette or spool 
ribbons. 

Paper Tiger 460 is the one printer 

that gives your Apple! TRS-80,* or 
other small business computer both 
data processing and word process- 

ing output. At a price you can afford. 
Get your paws on Paper 

Tiger 460, and join the tens of 
thousands of satisfied Integral 

Data Systems users. For the 

name of the Paper Tiger dealer 

nearest you, call us toll-free: 
800-343-6419 (in Massachu- 

setts, Alaska, and Hawaii: (617) 
937-7610). Or, write for com- 

plete specifications. Integral 
Data Systems, 14 Tech Circle, 
Natick, Massachusetts 01760. 


Until now, word processing output 
was а slow, expensive proposition. You 
could pay thousands for a slow, letter- 
Quality character printer. Or give up 
print quality for matrix speed and price. 

But that was before Paper Tiger" 460 | 
offered you a better choice. 

The new Paper Tiger 460 isthe first 
matrix printer with high-density dot 
matrix characters plus high speed. At a 
low price. 

The secret? A unique nine-wire, stag- 
gered matrix head provides overlap- 
ping dots in both horizontal and 
vertical planes. The result is 
dense, high-quality characters 
you'll oe proud to show off. 

What's more, Paper Tiger 460 
gives you a combination of fea- 
tures simply not available on any 
other printer, at any price. Like 
bi-directional, logic-seeking print- 
ing at speeds in excess of 150 
Characters per second. Micro- 
processor electronics, with built-in diag- 
nostics and self-test. Proportional spacing. 
Automatic text justification. DotPlot" high 


Integral Data Systems stands re 
performance printers ideally s 
printer, the IDS 460, offers feat 


Automatio proportional spacing 
processing systems, plus the сар 
resolution of 84 by 84 dots per 


Paper Tiger 460 Print Sample 


resolution graphics option. В5939 and paral- 
lel interfaces. And more. 

But its most important feature is high relia- 
bility. Paper Tiger 460 is designed to бе 
tough and dependable. it has rugged, 
stepper-motor head and paper drives. 

A new 300-million-character ballistic- 


*Suggested single-unit U.S. retail price. 
tAppie is a trademark of Apple Computer Inc. 
fTRS-80 is a trademark of Radio Shack, a division of Tandy Corg. 
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Figure 1c: Using standard 74154 four-to-sixteen line decoders, the 
Speak & Spell can be tricked into thinking that a button has been = 
pressed on the keyboard. The PNP transistors shown take the place M я 
of the key contacts, to short the controlling lines. Thus, the letter А uS D 
can be spoken by pressing the A button, or by sending a binary 1001 
on the four high-order lines to the decoder circuits; both actions T 
short the L1 and L4 lines. (и " 
NEN LI» 
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ow! North Star 


Application Software! 


North Star now offers application 
software for use on the HORIZON! 
Now you have one reliable source 
for both hardware and software 
needs! The first packages avail- 
able are: 


NorthWord — 

NorthWord is a simple-to-operate 
word processing system designed 
for use with the popular North Star 
HORIZON. NorthWord enables you 
to increase office efficiency and cut 
document typing time and cost. 
NorthWord incorporates the most 
sought-after word processing fea- 
tures: easy editing, on-screen text 
formatting, simultaneous document 
printing, and much more. NorthWord 
can be integrated with other North 
Star software packages to produce 
customized letters, labels and 
reports quickly and efficiently. 


MailManager — 

MailManager enables you to com- 
pile and maintain complete organ- 
ized mailing lists. Lists are easily 
accessible and can be compiled 
with a great deal of flexibility. Entries, 
corrections and deletions are easily 
made. The North Star MailManager 
can print your list on individual enve- 
lopes, on mailing labels, or in com- 
pact summary form. 


InfoManager — 

InfoManager is a powerful list- 
oriented, data management system. 
It will accept up to 50 categories of 
information for each record and has 
the ability to select and sort before 
printing. The North Star infoManager 
has power and flexibility for many 
applications: product inquiry, in- 
ventory, customer/client records, 
calendar reminders, and as an easy 
way to fill in often-used forms. 


GeneralLedger — 

General Ledger and Financial 
Reporting, two programs in one, 
maintains general ledger accounts 
based on such input as checks, 
bank deposits and journal entries, 
and uses the information in the 
general ledger to produce custom- 
ized financial statements and 
financial reports. 


NorthWord is the central! building 
block for all the North Star applica- 
tion software to follow. Packages 
now being tested include other 
accounting and professional appli- 
cation packages. For more informa- 
tion or a demonstration, contact 
your local North Star dealer. 


NorthStar’ 


North Star Computers, Inc. 
1440 Fourth Street 
Berkeley, CA 94710 

(415) 527-6950 

TWX/ Telex 910-366-7001 
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WHEN IT COMES 
FROM US, 


ІТ WORKS. 


Most Northstar Systems are purchased 
for business and scientific applications 
where downtime means money. 

That’s why Scottsdale Systems pre- 
tests every Northstar BEFORE we sell it. 
And package it for SAFE delivery to you. 

But we don't stop there. Our North- 
star Systems, with a SOROC К-1 20 ter- 
minal, and either an NEC Spinwriter or a 
TI 810, include full integration. 

W/hen it comes from Scottsdale 
Systems, it's ready to work for you. 


Photo 1: Detailed photograph of the disassembled Speak & Spell. The main circuit 
board is shown in the same position as in figure 2; the board in the upper left-hand cor- 
ner is the power supply. The black box at bottom center is one of the two keyboard 
assemblies. 

Northstar 
Horizon il 32K DD 


Horizon Il 32 K Quad 
CCS 16K RAM 


NEC-5510 witractor 


NEC-5520 witractor 
(NEC's include ribbon, thimbie} 


0 жасо 
4 P p 


@ ө е OUTPUT TO SPEAKER TRANSFORMER 


B8 CHARACTER DISPLAY 


PROCESSOR 
TMCO271NL 


CONNECTIONS CONNECTIONS 
TO LEFT HALF TO RIGHT HALF 
OF KEYBOARD OF KEYBOARD 


UNKNOWN #1 
(HIGH-DENSIT Y 
READ-ONLY MEMORY) 


TMCO351 NL 


TI-99/4." 
wimonitor 1879 
wio monitor *736 


SEPTEMBER SPECIALS 


Matte! Inteilivision* 

Commodore [all products}* 

Heath-89 (48K уу/2 510%) 

Aitos ACS 8000-5 

Comprint GP (TRS-80, Apple) 

Comprint Serial 

Okidata Microline BO 

Tractors (w/MBO ршгсһазе)................... *100 
Centronics 737-Р 5829 
MP! 88T 

Anadex DP-9500 

Perkin Elmer Bantam 

Tetevideo 920-С 


* Accessories sold only wisystems 


Prices subject to change 
Arizona residents add 596. Charge cards add 296. 


SCOTTSDALE 
SYSTEMS 
6730 E. McDowell Road * Suite 103 


Scottsdale, AZ 85257 
OPEN 6 TO 6 PM * M.-SAT. 


==" (602) 941-5856 6D 


SOUND GENERATOR 
TMCO281NL 


UNKNOWN #2 
(HIGH-DENSITY 

READ -ONLY MEMORY) 
TMCO352NL 


KEYBOARD ATTACHMENT-——* 


j ж 


5ОСКЕТ ҒОН SPEED 
PLUG-IN MODULE POTENTIOMETER 
(CLOCK CONTROL) 


Figure 2: Layout of the Speak & Spell main circuit board, viewed from the front of the 
toy. 


The new microcomputer 
FORTRAN you'll be 
proud to take anywhere. 


Microcomputer users like you want 
the best of all worlds. A single 
development and run-time system 
that can support FORTRAN on 
hundreds of thousands of systems 
...a standard FORTRAN that is 
available immediately for whatever 
micro you have... plus the power, 
portability and completeness of the 
UCSD™ System. Impossible? It 
was until now. Until SofTech Micro- 
systems introduced FORTRAN-77, 
a major extension to the UCSD 
System. ili. PN 


Tu. 


Сотой ~ File 


market your applications to the 
broadest range of microcomputers 
possible. 

Since UCSD Pascal and our new 
FORTRAN-77 are fully compatible, 
you can write applications that use 
the advantages of each language. 
For instance, you can utilize power- 
ful Pascal subroutines for data 
display and graphics and FORTRAN 
subroutines for numerical calcu- 
lations. And, because our system is 
modular, you can start now with 
pu Pascal or FORTRAN 

№ — and add additional 
language com- 


Operating : 
| pilers when you 
| Handler | System are ready. 
294 P | ~ | CHR Power. a» 
Le 4 ANSI-77 
| interpreter | Screen | Macro | Linker | FORTRAN 
FORTRAN- 
>“ d " 77isthe 
i wW h p newest ANSI 
| System Character | Utilities standard lan- 


" Library Editor 


«S 


Portability, 
completeness... 
the UCSD System 


FORTRAN-77 applications 
are as portable as UCSD Pascal" 
applications. This is because the 
UCSD System runs on most all major 
micros...giving you the freedom 
to choose the hardware best suited 
to your needs. ..and the ability to 
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| guage for engineer- 


№ ing and scientific 
22-с applications, with 
| .. powerful new 
«€ features included 
for more rapid devel- 
opment of reliable soft- 
ware. Support for structured 
programming and improved 
character types are just a few of the 
FORTRAN-77 features designed 
to increase your productivity. 
And, since most FORTRAN-66 
programs can be run with little or 
no change, you can take advantage 
of the FORTRAN applications 
programs that already exist. 


Solution...the complete 
UCSD System 

For all the tools and support you'll 
ever need, order the UCSD System. 
Get a complete development and 


runtime package that includes an 
operating system, screen editor, file 
handler, macro assemblers, linker, 
P-code interpreter, the language 
compiler of your choice, and full 
documentation. 

Whether you run UCSD Pascal or 
our new FORTRAN-77 on whatever 
microcomputer you have, you'll join 
the more than 10,000 satisfied UCSD 
System software users worldwide. 

Call or write for more information; 
Master Charge or Visa orders 
accepted. 


IN 
c= LJ £63 Sif HAY Е ӘОҒТЕСЫН 
9494 Black Mountain Road, San 
Diego, CA 92126. (714) 578-6105. 
| ou've got your choice with UCSD™ 
System Software. Use it on microcom- 
| puters with CP/M, or on any system using 
a Z-80, 8080/8085, LSI-11™ 6502, 6800, 
6809, or 9900 microprocessor. 
[] Send me the Complete set 
i of UCSD System documentation 
| including the FORTRAN and 
| Pascal languages. My check or 
money order for $50 is enclosed. $50 
| LJ Send me more information about the 
| UCSD System with FORTRAN 
ГО Send me more information about the 
| UCSD System with Pascal 
| Г] Send me more information about the 
| UCSD System with both FORTRAN 
| and Pascal 
| O Send me Distributor information 
| Name 
| Company 
| Address 
| City/State/Zip 
| Telephone 


| Massachusetts and California residents add 
СРР sales tax. CM-1 7Е-(5/80) | 


CP/M'" is a registered trademark of Digital 
Research Corporation. LSi-11 is a registered trade- 
mark of Digital Equipment. UCSD Pascal and UCSD 
are registered trademarks of The Regents of the 
University of California. 
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ENVELOPE SELECT 1 (INPUT) 


EXTERNAL NOISE CLOCK (INP.) 

NOISE CLOCK RESISTOR (ІМР.) 

NOISE FILTER CONTROL RESISTOR (INP) 
NOISE FILTER CONTROL CAPACITOR (INP.) 
DECAY CONTROL RESISTOR (INP.) 
ATTACK/DECAY TIMING CAPACITOR (INP) 
SYSTEM ENABLE (ІМР.) 

ATTACK CONTROL RESISTOR (INP.) 
AMPLITUDE CONTROL RESISTOR (INP.) 
FEEDBACK RESISTOR (INP) 

AUDIO OUTPUT 


GROUND 


COMPLEX SOUND GENERATOR 


SN76477N 


УСС У ВЕС. 


УСО SELECT (INP.) 


ENVELOPE SELECT 2 (INPUT) 

MIXER SELECT C (iNP.) 

MIXER SELECT A (INP.) 

MIXER SELECT B (INP.} 

ONE-SHOT CONTROL RESISTOR (ІМР.) 
ONE-SHOT CONTROL CAPACITOR (INP.) 


SUPER LOW FREQUENCY OSC. CONTROL САР. (ІМР.) 
SUPER LOW FREQUENCY OSC. CONTROL RES. (INP.) 
PITCH CONTROL (INP.) 

VCO CONTROL RESISTOR (INP.) 

VCO CONTROL CAPACITOR (INP.) 


EXTERNAL VCO CONTROL (INP.) 


Figure 3: Pin assignments for the SN76477N complex-sound generator. It is suspected that this well-known device is marked 
TMCO0271NL in the Speak & Spell. The pins marked with asterisks are in a logical low state unless they are pulled up by an external 


voltage. 


Pin # of 


Behavior 


steady pattern when 
letters are pronounced, 
variable pattern for 

all words 


variable pattern for 
all speech 


TMCO271NL 


Connected To 
Device # | Informal 
Name 


TMCO351NLIUnknown f 


TMCO271NL | Processor 
TMCO271NL| Processor 


TMCO351NL| Unknown 
TMCO271NL | Processor 


Table 1: Experimental behavior of selected logic lines coming from the 
TMCO0271NL device on Speak & Spell circuit board. 


Text continued from page 76: 
while figure 2 shows the location of 
these wires in the toy. Each line must 
be released before the processor will 
accept another input command. 
Returning to the operation of the 
device, the 40-pin circuit is undoubt- 
edly a processor. There are two inte- 
grated circuits which I have labeled as 
high-density read-only memory 
(however, this is only a guess). They 
contain the information for the 230 
spoken words; the processor 
(TMCO271NL) appears to contain the 
spoken letters and a few brief words. 
Of the forty pins on the processor, 
five are input lines from the switches, 
seven are pulsed output lines to the 
switches, fifteen or more are output 
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lines to the display, and three are out- 
put lines to the sound generator. 
Three of the lines that go to the 
display are part of the five lines that 
connect the processor to unknown 
circuit #1 (mentioned above as 
possibly being a high-density read- 
only memory). If the unknown cir- 
cuits are memory devices, the in- 
dividual byte locations are not ad- 
dressed by the processor (there is an 
insufficient number of interconnect- 
ing lines for that purpose), but are 
possibly left to be sequenced by a 
clock and stopped by processor con- 
trol. 

I am reasonably certain that the 
sound is generated by a complex 
sound generator, SN76477N. This 


circuit is controlled by numerous 
resistor-capacitor combinations and 
seven digital-control lines. (See figure 
3 and table 1.) If this device is the chip 
marked TMCO271NL in the Speak & 
Spell, then it is two of the seven con- 
trol lines (pins 1 and 9) that are tied to 
ground all of the time. Five of the 
lines have varying signals, though 
three of these maintain a constant 
pattern when letters are being pro- 
nounced. The narrowest spike in a 
pulse train that is connected to a con- 
trol line is 0.1 ms long. With a 
230-word vocabulary, there is a con- 
trolled speech time of well over 100 
seconds. Five lines multiplied by 100 
seconds multiplied by 10,000 pulses 
per second yields 5,000,000 bits of in- 
formation stored somewhere in the 
Speak & Spell—providing one 
assumes that each word is composed 
of individually stored pulses. There 
are probably subroutines that cause 
the production of phonetic elements. 
I can see no way to access these 
phonetic elements, because they seem 
to be internal and not directly ad- 
dressable by normal address lines. 
Someone with more memory than I 
have (1 K bytes of user memory) 
could monitor the control lines on the 
sound generator (see figure 3) and 
perhaps determine the phonetic 
makeup of individual sounds. 

If you don’t mind listening to your 
computer spell everything, give it a 
voice and let it speak. m 


NEW! CP/M HANDBOOK 
MAKES CP/M EASY AS ABC 


CP/M-the industry standard in operating 
systems: now Sybex makes if easy as ABC 
with a new step-by-step guide: THE CP/M® 
HANDBOOK (with MP/M!m), 

Gain a clear understanding of CP/M's 
basic operation, learn how to use the editor 
and assembler, then explore ail versions of 
CP/M, including CDOS and multi-user MP/M. 

Numerous sample programs, practical 
operating hints and handy reference tables 
make the CP/M HANDBOOK a must for 
anyone-from beginner to experienced 
programmer. 

For sophisticated editing or simple 
copying, the new CP/M HANDBOOK gives 
you a hand-and makes CP/M easy as ABC. 


By Rodnay Zaks, 250 pp., Ref. C300, $13.95 
CP/M* and MP/M'™ are trademarks of Digital Research 
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Гым TO: SYBEX 2344 Sixth St., Berkeley, CA 94710 


Dept. В9 
SYBEX 2344 Sixth St. Send те сору(5) of The CP/M Handbook @ 513.95 | 
Nome _ 
Ҹ 4 Berkeley, СА. |“ | 
94710 | ны 
AVAILABLE AT BOOKSTORES ! си, __ Stote Zip 
AND COMPUTER SHOPS — 5 UPS С 4th class | 
EVE RYWH E R E | Charge my O Visa Master Charge О Arn. Ex. | 
TO ORDER: Card number | 
By Mail: indicate quantity. Prepayment required | 
Shipping: 51.50 per book (UPS) or 75€ (4th Class) | signature --- 
Tax: In California please add tax O Send me your free catalog C30089 


Penny Pincher's Joystick 


One of the more entertaining input 
devices that can be operated by a 
human hand is the joystick. Physi- 
cally, the device consists of a lever 
that moves in two dimensions. The 
lever operates two potentiometers, 
which translate the position of the 
lever into two analog resistance 
values. A joystick hardware inter- 
face, in conjunction with the ap- 
propriate software, can convert the 
resistance values into corresponding 
binary integer values. These integers 
can be used to move a cursor, alter 
music, or control a robot, along with 
a myriad of other applications. 

There are several ways to interface 
a joystick to your computer. Each 
scheme has its advantages and disad- 
vantages. The particular method I 
have chosen has the advantages of be- 
ing inexpensive, easy to build, easy to 
understand, and of requiring a 
minimum of input/output (I/O) pro- 
gramming. 

The disadvantages? This method is 
slower than some other interfaces | 
have seen, uses more software than 
do the expensive hardware-intensive 
schemes, and is less precise than some 
of the more elaborate circuit concoc- 
tions. 


Operating Theory 
The key to my “penny pincher's" 
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Interface 


Steven Wexler 
1634 Buck Hill Dr 
Huntingdon Valley PA 19006 


joystick interface is the 556 dual timer 
configured as two monostable multi- 
vibrators or one-shots, as shown in 
figure 1. In English, this means that if 
you trigger the one-shot, its output 
will go high for a predetermined in- 
terval, after which the output will 
return to its normal low state. 

By using a joystick potentiometer 
as a timing resistor, the duration of 
one output pulse will be proportional 
to the position, in one dimension, of 
the joystick lever. Software is used to 
convert the pulse duration into a 
binary value. Duplicating the circuit 
for the second timer, the other joy- 
stick potentiometer will yield a dif- 
ferent output-pulse duration and 
binary value for the other dimension. 
Remember, joysticks operate in two 
or more dimensions. 


Joystick Interface Circuit 

Careful study of figure 1 will reveal 
a most curious aspect of the interface. 
The trigger and reset lines for each 
circuit are all tied to a common pro- 
cessor output line. This certainly 
saves Output lines, but how can you 
trigger and reset simultaneously? An 
explanation of the trigger re- 
quirements for the timer circuits 
should help to clear up this anomaly. 

Normally, the timer will start to 
output a pulse on the high-to-low 


transition (ie: negative-going edge) of 
the input trigger signal. For the device 
to work properly, it is necessary to 
return the trigger input to its normal 
high state before the timed-output 
pulse returns low. In other words, 
before the device times out, the trig- 
ger input must go high. 

If the timer receives a trigger signal 
in the middle of an output pulse, the 
signal is ignored. The obvious conclu- 
sion is that we must either trigger 
each of the 556 timers independently, 
or we must reset the second timer 
before it is triggered. Otherwise, how 
are we to avoid attempting to trigger 
the second timer before it has timed 
out from the initial signal? Tying the 
resets and triggers to a common 
computer-output line avoids the tim- 
ing pitfall, while simplifying both 
hardware and software. 

When the computer-output line 
goes low, the timing function is reset 
and the device returns to its initial 
state. As the processor-output line 
returns high (ie: positive-going edge), 
the circuit is reset before it is trig- 
gered; this allows the timing pulse to 
begin normally. The I/O line used to 
reset and trigger the 556 can also be 
used to reset and trigger additional 
joysticks. How’s that for efficiency! I 
have not included the values of the 
timing capacitors and potentiometers 


For years many small business system buyers 
thought that in order to get “real” performance 
and enough storage to be a “real” business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people’s 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi- 
ciency around. 

At your fingertips there are 64,000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals’s new double den- 
sity controller. For larger concerns, there’s a 20M 
byte hard disk available. 

At a time when other small computer manu- 
facturers tell you *you're on your own", Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control, 


anam чи. aa 


accounts receivable, invoice entry, payroll, word 
processing and much, much more. There’s BASIC, 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 

Chieftain systems 
starting at under $200.00 
per month display per- 
formance on par with sys- 
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho- = 
rized Smoke Signal dealer — he’ ll be mal to 
demonstrate the Chieftain’s high reliability and 


ease of operation. For dealers only, circle 57 
All other inquiries, circle 56 
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Figure 1: The key to the penny pincher's joystick interface is the 556 dual timer, configured as two monostable multivibrators. The in- 
terval of each output pulse is determined by the joystick resistance, in conjunction with a user-selected timing capacitor. 


FINALLY! ONE ASSEMBLER — С°” BY 
SORCIM — LETS YOU ASSEMBLE CODE 
FOR 6502, 6800, 8080, 8085, AND Z80 
= CPUS... FOR ONLY $125! — 
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In use for two years by Sorcim to facilitate program development, the A.C.T. 
(Assembly Code Translator) “universal” cross-assembler supports all 5 major 
processors and is now available to the public. Get out of writing hex and 
toggling switches; A.C.T. gives you efficient programming as well as the 
capability to develop code for one processor on a machine using a different 
processor. Running under CP/M* 1.4X or 2.X, A.C.T. features: 


@ Assembly speed greater than 1000 lines/min 

@ Complete cross reference 

Ө Support for data type hex, octal, or binary (Inte! or Motorola format) 

Ө Supports macros 

@ Comprehensive set of pseudo-ops 

@ Absolute assemblies, system text file support, local proc definition (8080/5 & 280 
only), code file format (standard Intel! hex), and many more special features. 


A.C.T. fits in 24K of RAM (including CP/M), comes complete with manual and 
sample programs, and is shipped on a single-sided, single density, soft-sectored 
CP/M compatible B" diskette. Want to know more about A.C.T.'s many talents? 
The manual is available separately for $15. 


SORCW 


How to order: We accept UPS COD, Mastercard” , 
: VISA® , personal checks, and certified checks. Califor- 
: nians add sales tax. Add $10 outside USA. 


: ALSO AVAILABLE FROM SORCIM FOR 
: $175: PASCAL/M™, THE LOW-COST/- 


PO Box 32505 
SAN JOSE, СА 95152 


; "CP M в a trademark оі Оэриа! Research 
е АС 1 and PAS Al М are trademarks of Sorum 
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in figure 1; these values depend on 
software, processor speed, and per- 
sonal preference. 


Software 

The software needed for the penny 
pincher's interface is very straight- 
forward. The 556 timers are triggered 
by setting the proper computer- 
output line first low, then high. After 
this, the processor should enter a 
tight, time-efficient counting loop 
until one circuit times out. The soft- 
ware should immediately store the 
count and then start the process over 
for the next timer. It is recommended 
that you disable interrupts during the 
counting process; otherwise an inac- 
curate count may occur. 

Listing 1 presents the joystick- 
driving software for my KIM-1 com- 
puter (6502 processor). The program 
assumes that the reset/trigger line is 
tied to the KIM-1 I/O line B1. The 
timer's outputs are tied to B2 and B3; 
a second joystick may be tied to lines 
B4 and B5. 

Utilizing consecutive I/O lines in 
this manner allows for efficient I/O 
line polling by merely shifting an I/O 
mask. Figure 2 is a flowchart of the 


Videoprint is the convenient 
economical means of 
obtaining distortion-free line 
or continuous tone hardcopy 
from raster line computer 
hics displays in full, 

< illiant color. The entire 
system is self contained in the 
convenient desk-top unit 
shown above. 

Videoprints eliminate such 
off-the-screen photography 
problems as barrel distortion, 


color de-saturation and loss al 


color fidelity. Videoprints also 
minimize the effects of raster 
lines and video noise. 

Videoprints are instantly 
produced with Polaroid" 
5Х-70 or Polacolor 4" x 5" 
films, as well as with conven- 
tional color negative or 35 mm 
slide transparency films, offer- 
ing you a range of handy sizes. 
The pictures can be made by 
untrained personnel at the 
push of a button. 
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RINT: 


If you ve ever wanted to 
distribute copies of computer 
raphics or TV video stills or 
file them in your permanent 
records, or send them through 
the mail or project them as 
slides, you need Videoprint. 

If you ve ever wanted to 
document alternatives in an 
interactive graphics process, 
or monitor periodic events 
without 24 ium observation, 
you need Videoprint. 

In fact, if you use computer 
graphics in any form, you 
really need Videoprint. Find 
out all about this exciting new 
tool. Write or call us today. 


| The Videoprint People. 


Image Resource Corporation 
2260 Townsgate Road, Westlake Village, CA 91361 
(805) 496-3317 


"Polaroid; "Polacolor" and “SX-70" are registered 


trademarks of the Polaroid Corporation. 


INITIALIZE 
OR 
2 JOYSTICKS 


Listing 1: The software used on the author's КІМ-1 system resets the interface timers 
with a low logic state on I/O line B1. When the same line goes high, the timers are 
retriggered. This technique, using only one output line, contributes to the simplicity 


NITIALIZE 
Pan of the hardware. 


0 
1 JOYSTICK 


POT = $17ЕЗ 
POT +1 =$17Е4 
POT +2 =$17Е5 
POT +3 =$17E6 
PBD2 =$1702 
PBDD2 =$1703 


POT 1, Y AXIS 

POT 1, X AXIS 

POT 2, Y AXIS 

POT 2, X AXIS 

PORT B DATA REGISTER 
PORT B DIRECTION REGISTER 


INITIALIZE 
1/0 PORTS, 
TIMER POINTER 


ENTRY FOR ONE JOYSTICK. 
FORCED JUMP. 

ENTRY FOR TWO JOYSTICKS. 
INITIALIZE TIMER POINTER. 

STA PBDD2 SET LINE B1 FOR OUTPUT, REST INPUT. 
PHP SAVE INTERRUPT STATUS. 

SEI DISABLE INTERRUPT. 

ASL UPDATE TIMER POINTER. 

LDY #0 TRIGGER TIMER VIA 

эту PBD2 LOW TO 

LDY #2 HIGH TRANSITION 

STY PBD2 OF LINE ВІ. 

LDY #FF INITIALIZE COUNTER. 

INY UPDATE COUNT. 

BIT PBD2 TEST TIMING PULSE. 

BNE ІРІ IF HIGH, CONTINUE COUNT. 

PHA 
TYA 
9D E3 17 STA POT,X 
68 PLA 
CA DEX 

10 E4 BPL LP 
28 PLP 

60 RTS 


A2 01 
DO 01 
A2 03 
А9 02 
8D 03 17 


JOY LDX #1 
BNE HOP 
LDX #3 


LDA #2 


JOY2 
HOP 


DISABLE 
INTERRUPT 


INITIALIZE 
COUNTER 
TO ZERO 


SAVE COUNT. 


RESET AND 
TRIGGER 
TIMERS 


MORE TIMERS? 
NO, RESTORE INTERRUPT STATUS. 


INCREMENT 
COUNT 


UPDATE 


TIMER 
POINTER 


RESTORE 


INTERRUPT 
DISABLE 
STATUS 


RETURN 


Figure 2: The joystick-driving software 
consists mainly of a counting loop; this 
determines the stick position by timing the 
output pulse interval. High resolution can 
be attained by using a fast counting loop. 
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program. Remember to keep the 
counting loop as efficient as possible. 


Calibration 

The count we obtain from the in- 
terface is equivalent to the duration 
of the timing pulse divided by the 
processing time required by the com- 
puter to execute one counting loop. 
My 6502 system, running at a clock 
frequency of 1 MHz, will execute the 
counting loop in listing 1 (hexa- 
decimal 852A thru 852E) іп 9 ys. It 
stands to reason that if you want a 
joystick to read from 0 to 100 on this 
machine, you would choose a poten- 
tiometer and capacitor that would set 
the maximum duration of the timing 
pulse to 909 us (101 X 9 us). 

The following formula is used to 
derive the value of the timing 
capacitor: 


C = pulse duration 
1.1XR 


where C is in farads, duration is in 
seconds, and R is in ohms. Assuming 


a joystick with 100 k-ohm poten- 
tiometers, а 0.0083 „F capacitor is 
needed to produce a 909 ys timing 
pulse. Since the actual value of most 
capacitors is not precisely known, it 
may be desirable to trim the maxi- 
mum timer intervals. This can be 
done by placing extremely small- 
value capacitors in parallel with the 
main timing capacitor of the circuit 
that has the smaller maximum pulse 
of the two. Silver mica capacitors 
should work well here. 


Construction 

The circuit is quite simple and 
compact. With point-to-point wir- 
ing, several joystick interfaces can be 
constructed on a small circuit card. 
Placement of components is not 
critical. Each interface should draw 
less than 40 mA from a +5 V supply. 
Surplus joysticks can be purchased 
for about $4, while the 556 timer 
costs less than $1; so, for about $6 
and one night's work, you can add 
this joystick interface to your 
system. E 


ооо оу Special $99.95 


vs IB 


IBM/370 users have VSAM (Virtual Storage Access Method) to provide 
fast, flexible keyed-access to their data. Now KRAM (Keyed Random Access 
Method), from United Software of America, gives APPLE users the same 
flexibility, substantially increasing the processing power of the APPLE. 

Until KRAM, the only “random access” capability in the APPLE consisted 
of a crude form of “relative record” processing. While this is usable for very 
simple applications, it fails far short of the needs of today’s business & 
analytical applications. Using KRAM, records may be processed by a "key" 
value, which may consist of any kind of data: numbers, letters, special 
characters, etc. Even APPLE's long-awaited DOS 3.3 doesn't have anything 


like this!! 
Just compare: Consider an employee file in a Payroll application: 


APPLE'S 
DON 
FUNCTION E ACCESS KR AM DETUR 
Retrieve by Social Sec. HO NO (ES Relative record is limited 
to 7 digit #'; 
KRAM keys up to 48 bytes! 
Retrieve by Last Name - NO YES Relative record cannot 
file alphabetically 
Erase a record NO YES Relative record cannot 
erase records 
Dynamic record allocation NO YES KRAM files grow as needed 
Dynamic compression NO YES KRAM recaptures space when 
records are deleted 
Mutliple files open NO YES KRAM can keep 5 files open 
simultaneously 
BEST WAY NO YES Its obvious 


As you can see, KRAM now attains levels of sophistication on the APPLE 
that rival those of IBM mainframes. . . So ) why let the IBM users have all the 
power? Power up your APPLE with KARAM 


KRAM RELEASE 2.0 FUNCTIONS: 
Create/Open a dataset 
Put record by key 
Add & Delete records by key 
Get any record by Full or 
Partial key in .4 sec. 
(.2 sec. with Corvus Disk) 


Supports multiple disks 
Read next or previous record 
Dynamic space allocation 
Dynamic space reclamation 
Dynamic index compression 
Never needs reorganization 


An 80 page manual fully documents KRAM 2.0 functions and illustrates 
with programming samples. KRAM architecture is fully explained anda sample 
mailing list application program is included. 


APPLE & PET Requirements: 

KRAM is designed to work with both APPLE’s Disk I! and Corvus Systems 
10 Megabyte Winchester Disk, and Commodore's 2040, 3040, and 8050 Disk 
units. KRAM 2.0 requires 32K/48K APPLE with Integer Basic in ROM 
(compatible with APPLESOFT) and at least one disk drive. KRAM works оп апу 
40/80 column 16K/32K PET. 


таш. = UNITED Look for the RED-WHITE-BLUE 
-— SOFTWARE United Software Display at your local 
F computer dealer, or send check or 


750 ЗВ” Avenue, AMERICA moneyorder, plus $3.00 shipping to: 
New York NY 10017 


(212) 682-0347 Telex 640055 DEALER INQUIRIES INVITED 


Biologically based paradigms provide 
insights into artificial intelligence. 


As researchers begin to 
unravel the mysteries of 


the brain's chemical, elec- 


trical and synaptic cir- 
cuitry their findings are 


becoming immediately ap- 


plicable to advances in 


robotic behavior and com- 


puter design. Ernest W 
Kent, a computerist and 
professor of both physio- 
logical psychology and 
psychopharmacology, 
dissects the brain to 
create biologically based 
paradigms providing new 
insights into computer 
design and artificial 
intelligence. 

Professor Kent has 
written one of those rare 
and important works that 
transcends previously 
perceived disciplinary 


boundaries. The ever- 
increasing relationship 
between man and 
machines is freshly ex- 
amined; a relationship, 
Professor Kent concludes, 


by Ernest Kent 


that more and more is be- 
ing modeled after man's 
own neurological self 
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The best in data base management 


for your micro-computer 


Get the most out of your micro-computer. Use our 


advanced and progressive data management system. 


HDBS is an extended hierarchal data base system 
offering 

efixed length records 

e file-level read/write protection 

eone-to-many set relationships 


MDBS is a full network data base system offered 
as an upgrade from HDBS...or it may be ideal as 
your initial system. Unique and versatile, it adds 
these features: 


e full network CODASYL-oriented data structures 

e variable length records 

emultiple levels of read/write protection 

eone-to-one, many-to-one, and many-to-many sets 

enon-redundancy of data, easy updating 

eoccurrences of a record type may own other 
occurrences of the same type 

ea single set may have multiple owner and member 
record types 


MDBS-DRS. As an add-on to MDBS, the DRS 
system offers extraordinary flexibility in data base 
restructuring to meet new needs. 


e Item, record, and set types сап be added, deleted, 
or renamed in an existing data base as well as 
other data base characteristics. You can redesign 
the data base after it is already on-line! 


MDBS-RTL. As an add-on to MDBS, the RTL 
(Recovery Transaction Logging) logs all data base 
transactions, so that in the event of a system 
failure, the data base can be recovered with 
minimal loss of information. 


e The recovery processor permits selective 
reloading of the data base from the transaction 
file. Users can log messages, indicate complex 
transaction sequences, and effect selective 
control over the recovery process. 


MDBS-QRS. An interactive Report- 

Writer/Query-System for HDBS/MDBS data bases. 

Features... 

emay be customized for non-technical users 

ecomplex retrieval conditions may be specified 

edetailed reports can be quickly generated 

e wildcard and "match-one" string specifications 
included 


HDBS and MDBS Packages Include: 


eDDL data definition language analyzer/editor 

e 260-page users manual 

e DMS data management routines callable from 
host language 

e Sample application program and DDL files 

e Relocator to re-org all routines 

e System specific manual for bringing up our 
software 


к FREER Coming soon: Multi-User Versions 
И rM of MDBS, and a Z8000 Version. 


кер 54-page “primer” on data base 
systems for micro-computers — 
T only $10.00 per сору. 
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Both НОВ5 and MDBS Systems... 


eRun under... 

CP/M with Microsoft BASICs, FORTRAN or 
COBOL; InterSystem PASCAL/Z; Sorcim 
PASCAL/M; Micro Focus CIS COBOL; 

Digital Research PL/I 

MVT/FAMOS with BASIC 

OASIS with BASIC 

TRSDOS апа NEWDOS (Models | and 11) with 
Disk BASIC 

North Star DOS with North Star BASIC 

Appie DOS and Applesoft BASIC 

Machine Language Interface available on all 
above systems. 

e Up їо 254 record-types definable in the data base; 
each record-type may contain up to 255 item- types; 
each item-type may be up to 9,999 bytes in length. 

e Names of data items, records, sets, and files are 
wholly user definable. 

e Commands to add, delete, update, search, and 
traverse the data base. 

e Straightforward use of ISAM-like structures. 

e Records can be maintained in several sorted 
orders. 

e Written in machine language for maximum 
execution efficiency and minimal memory usage. 

e Independent of types and sizes of disk drives. 
Support data base spread over several disk drives 
(max.8); disks may be mini- or full-sized floppies 
or hard disks. 

e Available versions: Z80 (requires approx. 18K), 
6502 (approx. 26K), 8080 (approx. 22K) 

Total memory requirement must allow for buffer 

areas. 

ө 8086 version available. (Call or write for details 
and prices.) 


Ordering and pricing information: 
(applicable to Z80, 8080 and 6502 versions): 


HDBS $ 300.00 When ordering, specify intended 
MDBS 900.00 use with... 

ORS 300.00 1. North Star DOS and BASIC 
RTL 300.00 2. CP/M - Microsoft BASIC 4.XX 
QRS 300.00 3. CP/M - Microsoft BASIC 5.XX 
HDBS upgrade to MDBS 650.00 4. CP/M - Microsoft BASIC 


MDBS with DRS, 


Compiler or FORTRAN- 
RTL, and QRS 1500.00 80 


HBDS/MDBS Manual 35.00 5. CP/M - Microsoft COBOL-80 

ORS Manual 5.00 6. CP/M - InterSystem PASCAL/Z 

RTL Manual 5.00 7. CP/M - Sorcim PASCAL /M 

QRS Manual §.00 8. CP/M - Digital Research PL/I 

System Specific 9. CP/M - Micro Focus CIS 
Manuals (each) §.00 , COBOL 


10. TRSDOS/NEWDOS and TAS 
Within a given operating system, Disk BASIC (Models | and tl) 
add $125.00 for each additional 11. Apple DOS and Applesoft BASIC 
language selected. 12. MVT/FAMOS and BASIC 
“13. OASIS and OASIS BASIC 
14. Machine Language Programs 
(Specify operating system.) 


For prices outside the U.S. and 
Canada, please ask for price lists. 


Indiana residents add 4%. 
We accept Vísa and Master Charge. 


Add $2.50 handling fee for non-cash 
order ($5.00 outside U.S.). 


Finally, our software may cost a little more... 
but it's worth a lot more in quality and versatility. 


Micro 
Data Base 


Sustems, inc. 


Box 248, Lafayette, Indiana 47902 
317-742-7388 or 317-448-1616 
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Pascal and the Great Race 


David A Mundie, 104 Oakhurst Cir, Charlottesville VA 22903 


I have some comments on the record maintenance 
techniques described in “Тһе Great Race and Micro Disk 
Files,” by ) J Roehrig (April 1980 BYTE, page 142). 

Mr Roehrig’s initial method took almost a minute just 
to write 120 real variables, so it is little wonder that he 
began looking for a better way. His decision to minimize 
disk transfers by not sorting the records on the disk seems 
eminently sensible. However, his other decision, to read 
and write individual elements of the array instead of 
using a FOR...NEXT loop is lamentable. Surely there is 
something wrong with a language so inefficient that loops 
are prohibitively slow. One wonders what he would have 
done had there been 1000 elements in the array rather 
than twelve. 

Mr Roehrig might consider changing programming 
languages as a solution to his problem. The root of his 
difficulty is that BASIC does not allow for files of arrays 
(or any other structured data type, for that matter). In 
Pascal, it would be possible to define SCRATCH as a file 


779 UPPER CASE/lower case 
| "Conversion Kit I" 
| Expand the capabilities of your 779 line printer to 
| include word processing!! Available to all Centronics 
| 779/ TRS 80 Printer | owners is the option of lower 
case and changing slash 0 Zero to standard 0. No etch 
cuts or soldering needed. Installs in minutes with a 
screwdriver. No program modification or additional 
interface is required. Price $125.00 


Motor Control "CONVERSION KIT Н” 
FOR ALL CENTRONICS 779 / TRS 80 PRINTER | LINE PRINTERS!! 
Our "Conversion Kit ІІ" Motor Controller gives your 779 
the ability to turn the motor on and off automatically. 
Removes the annoying noise of constant run, 
increasing the life span of your 779 / TRS 80 line printer 
motor! No soldering, software or hardware changes | 
needed. Installs easily. Price $95.00 


SAVE! Buy Service Technologies "Conversion Kit I" 
and "Conversion Kit Il" together for the single price 
of $199.00 


To order, please send check or money order in the 


proper amount to: ^ ЖЕЛЕ Кж nolo gies, 4, z 


32 Nightingale Rd. 
Nashua, N.H. 05062 
(603) 885-5569 


Visa and Master Charge accepted (please include 
signature, expiration date and phone numben 


Service Technologies will pay all shipping and 
handling. 
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of arrays of reals, with twelve reals in each array. 
Writing an array is then accomplished by the simple 
statement PUT(SCRATCH), while reading is done by 
GET(SCRATCH)—no loops, and especially no referenc- 
ing of each element of the array. 


Listing 1 
PROGRAM RACETEST; 
CONST DUMMYVALUE = 1.23456; 
ТҮРЕ REALARRAY = ARRAY[1..12] OF REAL; 
VAR I,J: INTEGER; 
DUMMY: REALARRAY; 
SCRATCH: FILE OF REALARRAY; 
PROCEDURE CLOCK; 
BEGIN 
WRITELN (CLOCK: 5); 
READLN 
END; 
BEGIN (*RACETEST—MAIN PROGRAM") 
PORI := 1 TO 12 DO 
DUMMYT[I] : = DUMMYVALUE; 
CLOCK; 
REWRITE (SCRATCH, ‘SCRATCH’); 
FOR! := 1 ТО 10 DO 
BEGIN 
SCRATCH! := DUMMY; 
PUT (SCRATCH) 
END; 
CLOCK; 
FOR J:*- 1 TOS BO 
BEGIN 
RESET (SCRATCH); 
POR |= 1 TO 1000 
BEGIN 
DUMMY := SCRATCH!; 
GET (SCRATCH) 
END; 
END; 
CLOCK; 
CLOSE (SCRATCH) 
END. 


A Pascal program equivalent to his program is given in 
listing 1. Because ten arrays of twelve reals do not fill up 
the minimum UCSD Pascal buffer of 512 bytes, for 
benchmarking purposes I actually used an array size of 
120 real variables, then divided the execution times by 
10. This yields a time of about 0.4 seconds to write ten 
records, compared to Mr Roehrig’s minimum of 3 
seconds, or the estimated 20 seconds using loops. 
Reading ten records five times took about 1 second, com- 
pared to his minimum of 6 seconds. Part of the difference 
may be attributable to hardware (I used a Pascal 
Microengine with double-density 8-inch disks), but I am 
convinced that the difference is largely due to Pascal's 
more rational handling of files. In this case, at least, 
higher-level constructs seem to be not only easier to use, 
but also more efficient than those at а low level. № 
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Fast... 


...Bulk Storage from 
Industrial Micro Systems 


THE NEW MODEL 16 


The new Industrial Micro Systems Model 16 Hard Disk 
Subsystem is a "fixed-removable" high speed, bulk 
storage device providing from 32 megabytes (32 
million characters) to 96 megabytes of on-line storage 
for the Industrial Micro Systems 8000 or Series 5000 
microcomputer systems. The Model 16 includes a 
credenza enclosure that provides a quiet, strong and 
attractive package for office | 

or industrial applications 
where large memory is 
required. The Model 16 also 
includes a fully buffered 
DMA 5-100 bus controller for 
fast and easy interfacing. 


WINCHESTER 
TECHNOLOGY WITH 
BUILT-IN BACKUP 

The Model 16 includes a 16 


megabyte removable 
cartridge and a 16, 48, or 80 


megabyte fixed media that employs Winchester 3340 
technology. Files and programs may be copied 
between the fixed media and the removable cartridge 
for fast, easy backup and archival storage. 


FAST ACCESS 


The interface between the Model 16 hard disk and the 
Industrial Micro Systems 
computer is provided by the 
Hard Disk Controller. The 
Hard Disk Controller utilizes 
Direct Memory Access (DMA) 
for fast data transfer with 
minimum processor interven- 
tion. The maximum data 
transfer rate is 1.2 megabytes 
per second and the controller 
fully buffers the data, a 
sector at a time, to and from 
the disk. Available in 220 V, 
50 HZ Versions 


Now you don't have to look hard for fast computing power. Contact your Industrial Micro Systems Dealer today. 


Marketing 
628 N. Eckhoff, Orange, CA 92668 
(714) 978-6966 


INDUSTRIAL MICRO SYSTEMS 


Manufacturing 


2800 Lockheed Way, Carson City, NV 89701 


(702) 883-7611 


Technical Forum 


The article “A Power-Line Protection Circuit” by Neil Schneider and 
Bror Erickson (March 1980 BYTE, page 126) generated a great deal of 
correspondence. This included the following criticism by Mr 
Newswanger and the circuit offered by Mr Schafer. 


Protection Circuits 


Donald W Newswanger, Dept of Building and Safety, City Hall, 
Rm 485, Los Angeles CA 90012 


I was disappointed to see the article “А Power-Line 
Protection Circuit” (March 1980 BYTE, page 126). No 
direct internal connection should ever be made to a hot- 
chassis transformerless television set. The antenna ter- 
minals may be safely used with a suitable RF (radio- 
frequency) modulator, but no attempt should be made to 
connect directly into the video circuit. Transformer- 
isolated television sets and monitors are readily available 
for this purpose. 

The circuits in both figure 1 and figure 2 of that article 
introduce problems into the building wiring system. The 
use of either circuit will trip a ground-fault circuit 
breaker. Circuit 2 is particularly bad since it directly in- 
terconnects the ground wire and the neutral during nor- 
mal operation. The neutral conductor of a two-wire cir- 


TRS-80 MOD II 
WORD PROCESSING 


uJpparsv 


WORD PROCESSOR 


The best is now even better... 


New Features 
New Commands 
New Capabilities 
New Manual 


SPECIAL PACKAGE INCLUDES: 
e Wp Daisy'" word processor 
e Mail Merge™ mailing list package 
e |/OS operating system 
full CP/M™ & CDOS 
compatability 


Includes 
— Diablo, Spinwriter and 
Qume support 
— Printer spooling 
— 30 programs 


СР/М" 
TM of Digital Research 
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cuit carries the same current as the hot wire of the circuit. 
The interconnection of the neutral and ground wire will 
cause part of the normal neutral current from all ap- 
plicances connected to the circuit to flow through the 
ground wire. The ground wire is intended to provide a 
ground path for appliances and should never be used as a 
current-carrying conductor. These circuits violate the 
provisions of the National Electrical Code and the 
UL/ANSI Standards. 

І have a low-cost personal computer and feel that my 
120 VAC/12 VDC portable television set was a good in- 
vestment. BYTE should encourage the use of line-isolated 
television sets and monitors and discourage the use of 
makeshift substitutes. № 


Steven A Schafer, 202 West Dr, Princeton NJ 08540 


The purpose of the ground wire in the standard power 
delivery system is to provide a stable reference and to 
bleed away any small charges caused by leakage currents 
or static. It should never be used to supply power to any 
device. A current of more than a few milliamperes in the 
ground line is enough to trigger a ground-fault inter- 
rupter, if such a device is installed. 

For the same reason, the neutral wire should never be 
connected to the ground wire; even though they are sup- 
posedly at the same potential, the neutral wire is not 
guaranteed to be at earth-ground, and connecting it to 
the ground wire will often cause a small current to flow. 
For obvious safety reasons, neither the hot nor the 
neutral side of the power line should be connected to any 
exposed conductor. 

The circuit shown in figure 1 is a nearly foolproof way 
to protect against wiring errors. If a polarity error exists 
between the protected equipment and any other devices 
connected to it, relay 2 and the neon indicator will turn 
on, disabling relay 1 and preventing power from being 
applied to the protected equipment. If there is no error, 
relay 2 remains off, and depressing the push-button switch 


PROTECTED 


| EQUIPMENT 


RELAY #1 


OTHER 
DEVICES 


" FAULT ” 


Figure 1: Steven Schafer's power-line protection circuit. The line 
marked H is the hot side of the power line; the line marked N is 
the neutral side of the power line. The resistor in series with the 
neon lamp should have a value of 100 k ohms. 
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VIDEO DATA PROCESSOR 
Called the VDP, comes complete 
with 16K memory, its own color text 
and graphics generator and 15 
designed to superimpose its 
graphics and text over incoming 
video signals from video tape, 
video disk, TV camera, Apple 
Video or Broadcast ө Color text 
and graphics on an independent 
screen e Video titling or video 
interactive training uses. It's like 
your own TV station, works with 
OUR Light Pen too! Available 
directly from Symtec at $1500.00. 


SPECIAL PROBLEMS 

We can help. Symtec does custom 
engineering, fabrication, hardware 
and software design for 
microprocessor. Beginning at 
$1500, these services can solve 
your custom application needs for 
industrial, scientific, medical, 
engineering or personal uses. 


SNNTES INS. 


22223 Telegraph Rd.. Southfield, Mich. 48034 Р.О. Box 462, Farmington, Mich. 48024 313-352-1790 


$4945 сарын 
$9 [ 
Г Г 


м 


eJI TIAA. sban 
| мо NR 


SUPER SOUND GENERATOR 
Apple Music Power with a plus e 
3 voices, 6 in stereo version € 
Noise generator e Independent 
control of volume, envelope and 
shape by channel e Full power, 
easy to use software to compose, 
edit, play in hi-res graphics, PLUS, 
input and output ports allow extra 
uses: ө Printer interface e Remote 
ASCII or music keyboard interface 
e and, optional BSH X-10 Adapter 
is available. Suggested retail 
$159.95 mono, $259.95 stereo. 


SYMTEC X-10 CONTROL 

Now for the Apple ll, a low cost 
control to link your computer to the 
BSR X-10 Home Control System. 
Control your home or office lighting 
and appliances e Energy 
management e Display lighting 
Security and more. Suggested 
retail $49.95. 


See your Apple Dealer for a demonstration of the Sym- 
tec Light Pen, Supersound Generator or Symtec Apple 
X- 10 Control Other products and services are available 
directly from Symtec Apple 15 a trade mark of Apple 
Computer Inc BSA System X- 101s a trade mark of BSR 
Ltd Muse rs the trade mark of Micro Users Software 
Exchange, Inc 


LIGHT PEN 

A professional quality, full feature 
light pen for the Apple Il Computer 
e Hi-resolution — draw on the 
screen ® X, Y and sensitivity 
adjustments — fits any standard 
TV e Sync adjustment for remote 
video source е Touch switch sets 
interface flag e Rugged metal case 
ә Recommended by Apple. 
Complete, ready to go, the Symtec 
Light Pen is provided with software 
and documentation in Basic, 
Applesoft and machine code. 
Muse's Pilot |i Language using the 
Symtec Light Pen is also available. 
The Light Pen is useable for 
graphics, games, education, 
exhibits, freedom from the 
keyboard. Suggested retail 
$249.95. 


More Printing Terminals 
From MICROMAIL . . 


DIABLO 1650 DEC LA 34 


! (Shown with optional forms tractor and numeric 
“ Prints at 40 cps, using 88, 92, or keypad) 


96 char. metalized printwheels. “ Prints 10. 12. 13.2. or 16.5 

Vertical resolution 1/48"; Honzontal characters per inch, upper/lower 

1/120". Capable of proportional case. 

spacing, bidirectional printing, and | | 

graphics under software control. ғ 9-4,6, B, т ngo ты 
Friction feed, paper width to 15 


Bidirectional normal and direct tabs. ate 
Left, right, top and bottom margins. $969.00 
— Numeric keypad — $80.00 


В.О. $2890.00  °Ptions: 
KSR $3285.00 — Adjustable forms tractor — 
5130.00 


DIABLO 1640 


е Uses plastic printwheel and prints at 
45 cps. Otherwise, shares identical 
features with 1650 including: 
е^ Friction or tractor feed, up to Performance for Your 
15” wide. моо Тһап T.I. 810! Au. 


— Cartridge ribbon, fabric or carbon. рой 
В.О. $2745.00 P] 
KSR $3140.00 


ANADEX  DP-9500/9501 
High Density Graphics 
Parallel, RS-232C, and Current 
Loop interfaces standard. 
Double width printing 
132/175 0r 132/220 columns. 
ТІ. 50 to 200+ lines/min., 150/200 
andi clim adm a Дд CPS 9 x 7/7 x 9 font or 120/200 
Includes upper/lower case option. CPS with 11 x 9/7 x 9 font. 
Bidirectional printing at 150 cps. 9-wire print head, 650 million 


Tractor-feed forms, 3" to 15" character life. pde 
wide. Bi-Directional printing with shortest 


$1599.00 distance sensing logic. 
Options: Adjustable width tractor paper feed. 
— Forms length control — $100.00 Complete forms control. 


— Vertical Format Control with 
Compressed Print — $125.00 Call for Low Price 


We Also Represent the Following Manufacturers: 
TELETYPE GTC TeleVideo TEC SOROC 


Write or Call In for Our Free Catalogue! 


НМТІНІІГІНГЕГЕН 


MICROMAIL • BOX 3297 е SANTA АМА, СА 92703 
(714) 731-4338 


ТО ORDER: Send check or money order to: MICROMAIL, Р.О. Box 3297, Santa Апа, СА 
92703. Personal or company checks require two weeks to clear. Terminals in stock аге 
shipped the business day after receipt of certified funds. All equipment includes factory 
warranty. 

SHIPPING: We ship freight collect by UPS when possible. Larger terminals are shipped 
by motor freight. Air and express delivery is available on all products. 

HANDLING: All orders are subject to MICROMAIL’s handling charges. Less than 
$750.00. add 3%. $750.00 to $2.000.00, add 2%. Over $2,000.00 add 1%. 


will latch relay 1 on and apply power to the load. The 
only way to defeat the circuit is to hold the push-button 
switch closed while inserting the power plug in the wall 
socket. Bi 


Making 6502 Indirect 
Subroutine Calls 
Efficient 


Philip K Hooper, 5 Elm St, Northfield VT 05663 


І enjoyed the article “Indirect Addressing for the 6502,” 
by Kenneth Skier (January 1980 BYTE, page 118), and I 
would like to suggest some alternative techniques. These 
are based on the observation that once the subroutine of 
interest has finished executing, control may return direct- 
ly to the original calling program rather than to the in- 
terim location holding the volatile address of the 
subroutine. Implementing this permits savings in both 
time and storage, as will be shown. 

Approach A involves initially writing hexadecimal 4C 
(the JMP op code) into the first of three read/write 
memory locations, the second and third of which will be 
set dynamically to the actual address of the desired 
subroutine, as in Mr Skier’s article. The subroutine will 
then be summoned correctly by a simple JSR to the 
read/write memory location containing the 4C. Return 
will be to the main program. 

Approach B requires no initialization of read/write 
memory, although two consecutive bytes of read/write 
memory must be reserved for use as a pointer. The main 
program does require three additional bytes containing 
hexadecimal 6C (op code for JMP indirect) followed by 
the address, low byte first, of the read/write memory 
location reserved for the pointer. In use, the pointer will 
be loaded (as before) with the actual subroutine address, 
and a JSR to the byte containing the 6C will result in the 
correct location, execution, and return from the desired 
subroutine. 


Table 1. 
Approach used in Approach A Approach B 
article 
Time overhead 15 17 
in ps (JSR JSR RTS RTS) (JSR JMP RTS) (JSR МР! RTS) 
Bytes needed to 8 or 10 4 ог 5 0 
do initialization 
Additional bytes 0 0 3 
of program memory 
Bytes of read/write а 8 * 2 
memory required 
Bytes required by 4 2 2 
stack 


Table 1 summarizes the storage and time overhead re- 
quirements of these three JSR(I) techniques. For sheer 
speed, approach A performs best, while approach B can 
save two or three bytes, at a cost of two cycles per in- 
vocation. м 
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% MByte 


TM-100-3 (Single-sided) 
Capacity (unformatted): 
500K bytes 

TPI: 96 or 100 

Tracks per side: 

80 maximum 

Recording density: 
5535 BPI 

Access time: 

* Track to track: 3ms 

* Average: 90 ms 


1 MByte 


TM-100-4 (Double-sided) 
Capacity (unformatted): 
1,000K bytes 

TPI: 96 or 100 

Tracks per side: 

160 maximum 
Recording density: 
5877 ВРІ 

Access time: 

* Track to track: 3 ms 

* Average: 90 ms 


At an economy Price 


It doesn't cost anymore to go first class when it's a Tandon 5%” flexible disk 
drive. The reason is simple. We’re the recognized leader in mini-floppy read/write 
head technology. In fact, our patented, double-sided head design is used by all the 
other major mini-floppy suppliers. And, it makes no difference if you buy one or 
one-thousand drives, you'll always get the first class price/ performance that’s 
made Tandon first choice among OEMs of word processing, small business sys- 
tems, and personal computers. Tandon is rapidly becoming the first name in 
mini-floppies because we offer up to one megabyte of storage capacity, the fastest 
access time, a choice of single or double-sided recording, and 96 or 100 tracks per 
inch. All with proven reliability at an unbeatable price. Because we are the leaders 
in head technology, Tandon mini-floppies are designed beginning with the head to 
assure dependability throughout each drive. With Tandon, going first class is both 
sensible and economical. 


landon 


9333 Oso Ave. 
Chatsworth, California 91311 
(213) 993-6644 


Heads Above The Rest in Disk Technology 
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Michael Fallgatter, 514 Bethesda Ct, Waukesha WI 53186 Listing 2: Transfer from main program 


LDX subroutine #-pointer to address in table 
STX zero-page byte #2 


The article “Indirect Addressing for the 6502,” by 
JSR zero-page byte #1 


Kenneth Skier (referenced above), was most interesting, 
but I would like to point out that, in the case of indirect 
transfers to subroutines, a much faster-running linkage is 


possible. Rather than using the linkage routine: Listing 3: Zero-page linkage routine to create subroutine call 


STX zero-page byte #2 
JMP indirect, via subroutine address table 


JSR variable address 
RTS 


the linkage using the 6502 indirect-jump command Listing 4: Simulate indirect subroutine jump 


LDX subroutine 


JMP variable pointer " 
JSR CALL SUBROUTINE(X) 


produces the same result, takes less memory, and cuts the 
time required for the transfer of control by over 5096, 
from thirty-eight to eighteen machine cycles. Using this 
technique and assuming a table of subroutine addresses 
residing in a single page of memory, the listings in Mr 
Skier's article become those shown here. 


Finally, since no indexed instructions are involved, the 
A register could be used instead of X. Also, there is a very 
minimal memory and execution-time penalty paid for 
using a nonzero page for the transfer routine. ІШ 


Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 


isting 1: На! о- te : à s à 
Listing 1: Initiate zero-page bytes matter is open-ended, the intent is to foster discussion 


and communication among readers of BYTE. We ask that all 


correspondents supply their full names and addresses to be 
printed with their commentaries. We also ask that cor- 
respondents supply their telephone numbers, which will not 
be printed. 


LDA #$6C 
STA zero-page byte #1 


LDA #$table page 
STA zero-page byte #3 


Write JMP indirect 
via pointer to subroutine 
address table 


` TELEVIDEO CRT'S 
| PRICES SLASHED! 


IMPACT PRINTER 


$649, 


(LIST $699.00) 


ТУІ 91 2С ен Call Toll се 
ТУІ 920С ) advertise 


«є 1 
OKIDATA 
Microline 80 


witractors 


“The BASE 2 outperforms every printer in 
its price range. Do a comparison and see for 
yourself...” 


ж GRAPHICS ж TRACTORS/ FRICTION FEED 


PAPER TIGER 
wigraphics 


QUME 
Letter Quality 5/45 
witractors 


TOLL FREE (800) 854-8275 ( 


CALIF. (714) 630-3322 


е 2K Input Buffer * RS-232 Serial, Centronics® Parallel, 
IEEE-488, 20 ma е TRS-80 Cable option • 60 LPM - 100 
CPS * Fast form feed * User programmable character 
set * 64, 72, 80, 96, 120, 132 Columns / line е Expanded 


characters * 9.5" wide paper * Automatic skip-over- Call for FREE CATALOG 


perforation * Horizontal & Vertical tabs «Programmable 
vertical line spacing * Intel 8085 Microprocessor — over 
40 software commands * Self test • 15 Baud rates to 
9600 Baud * Optional foreign character sets 


Interfaces to TRS-80, Apple, Atari, PET, Northstar, and most 
other computers. Circle 66 on inquiry card. 


Phone orders WELCOME. Same day 
shipment for VISA, MASTER 
CHARGE, and AMERICAN EX. 
PRESS. Personal checks require 2 
weeks to clear. Add 3% for ship- 
ping and handling. California resi- 
dents add 6%. Manufacturer's 
warranty inciuded. Prices subject to 
revision. 


Orange 
Micro o 


3148 E. La Palma, Suite E 
Anaheim, CA 92806 


HAVE WE 
й GOT A PROGRAM 
FOR YOU! 


The new computers are showing off. 

Over $50 million worth of equipment in over 100,000 
square feet of space, including the latest software and hard- 
ware for business, government, home and personal use. Every- 
thing the NCC show has and more will be on display, and you can 
гл buy it all right on the spot. 

ГЕ Computers costing $150 to $250,000, mini and micro com- 
| puters, data- and word-processing equipment, telecommunica- 
tions, office machines, peripheral equipment and services from 
leading names in the industry like IBM, Xerox, Radio Shack 
and Apple will all be there. 

There'll be conferences on business uses of small to 

medium sized computers, and how to make purchasing 

evaluations. 
There'll be robots, computerized video games, 
computer art and computer music. 


est computer show ever organized in each region. 
Admission for adults is $5. The public is 
invited, and no pre-registration is necessary. 


TET Don't miss the computer show that 
seems Mixes business with pleasure. Show 
"USSESSYTILIBE up for the show. 


pP 
dl 
им 
p 

al 

|р 
- 
Ш 


McCORMICK PLACE 
THURSDAY-SUNDAY 
OCTOBER 16-19 
11 A.M. TO 9 PM. THURS.-SAT. HYNES AUDITORIUM 
11 AM. TO 5 PM. SUN. PRUDENTIAL CENTER 
THURSDAY-SUNDAY 

Produced by National Computer Shows, NOVEMBER 20-23 


1 

1 

| 824 Boylston Street, Chestnut Hill, МА 02167. 11 A.M. TO 9 PM. THURS.-SAT. 
i Telephone (617) 739-2000. 11 A.M. ТО 5 PM. SUN. 
b 
і 


i 
| 


ве 08 
T 


WASHINGTON, D.C. 
D.C. ARMORY/STARPLEX 
THURSDAY-SUNDAY 

SEPTEMBER 18-21 


11 A.M. TO 9 PM. THURS.-SAT. 
11 A.M. TO 5 PM. SUN. 


' Please send me: (C с счеты тк ОЕ eu 


adult tickets at $5 each. | have enclosed the proper amount of $ 
С Information on the show's conference program. 
О Hotel registration information C) Exhibitor rental information 


Please print: Name 


Address 
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Everyone from kids to people who earn their liv- 
ing with computers will have a great time at the larg- 
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Machine Problem Solving, 
Part 1: 


Trial-and-Error Search, A Mechanical Plan 
to Save the Missionaries 


Professor Peter W Frey 
Northwestern University 
Cresap Neuroscience Laboratory 
2021 Sheridan Rd 
Evanston IL 60201 


Modern computers are famous for their number- 
crunching ability. Their facility at inverting a 60 by 60 
matrix or at solving a set of linear differential equations is 
truly impressive. In fact, machines are so good at solving 
numerical problems that most of us take these skills for 
granted. 

Computers are also useful as general-purpose control 
devices. Many personal-computing enthusiasts enjoy im- 
pressing their neighbors with their machine's ability to 
control lights, water sprinklers, and burglar alarms, and 
to take telephone calls and regulate the furnace. Homes 
of the future will be completely computerized. 

The computer also makes an excellent bookkeeper: 
faithfully recording financial transactions, maintaining 
mailing lists, and generating timely reminders for impor- 
tant meetings. Personal computers also provide many 
hours of entertainment for their owners with games of 
manual dexterity, games of chance, and simulated battles 
among the stars or in dark dungeons. These many uses 
provide a clear rationale for the rapidly developing 
popularity of the personal computer. 

The most exciting application of the computer lies in 
still another direction. It is as a thinking machine that the 
modern computer truly sparks our imagination. When 
faced with a problem that has no easy numerical solu- 
tion, men have typically discarded their mechanical 
calculators and put on their proverbial thinking caps. For 
this type of problem, the human brain has always been 
superior to mechanical devices. An immense amount of 
respect for the human brain can be gained by trying to 
program a computer to select the best move in a game 
like chess. Even a multimillion-dollar mainframe com- 
puter turns out to be a woodpusher when asked to com- 
pete against a skilled human player. 


Solutions by Searching 
When machines confront nonnumerical problems, 
their primary weapon in finding a solution is to examine 
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a vast labyrinth of potential outcomes in search of one 
which satisfies the desired conditions. Although this ap- 
proach is not very elegant, it is, in fact, highly similar to 
that used by humans. The noted psychologist Donald 
Campbell (see reference 1) observed that trial-and-error 
search plays a key role in human problem solving: “a 
blind-variation-and-selective-survival process is fun- 
damental to all inductive achievements, to all genuine in- 
creases in knowledge, to all increases in fit of system to 
environment." 


It is as a thinking machine that the 
modern computer truly sparks our 
imagination. 

шағы ОШОО ЕЖ ас ие т SEE 


Campbell also concluded that specialized problem- 
solving skills such as those observed in an experienced 
surgeon or airline pilot are “inductive achievements 
achieved originally by а blind-variation-and-selective- 
survival process." Thus, trial-and-error search provides 
the cornerstone for human efforts in acquiring new 
knowledge. 

Search is even more important in solving problems by 
computer. With most problems, humans have back- 
ground information which can be successfully employed 
to direct the solution process. Machines generally lack 
this. Problem solving by computer usually requires that 
all relevant facts be discovered during the solution pro- 
cess. This important difference between human and 
machine problem solvers has been addressed by recent 
efforts in artificial intelligence. By developing specialized 
information libraries, the computer scientist has created 
search programs which are reasonably competent at tasks 
such as diagnosing medical problems or developing three- 
dimensional models for complex chemical structures. For 
— 
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CE IN PRINTERS 


шы. 


The MODEL 800 MST is certainly pleasirig tb look af; but ИБ trua beauty lies beneath the surfate. A glimpse at its 
features.reveals why it is rapidly becoming the mosf seught after printer іл the world . ... 


e Four standard interfaces: e Up to 10 character fonts... 
RS-232 (15 baud rotes) Standtird 96 character ASCII 
Centroniés compatible parallel User defined; character font 
IEEE-488 Provision for up to eight additional fonts 


20ma current lodp Дъ. 
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most problem-solving efforts, however, it is much easier 
to emphasize search rather than sophisticated pattern 
matching. 


Games as Problems 

Games and puzzles provide excellent sample problems. 
Marvin Minsky states that “it is not that the games and 
mathematical problems are chosen because they are clear 
and simple; rather it is that they give us, for the simplest 
initial structures, the greatest complexity, so that one can 
engage some really formidable situations after a relative- 
ly minimal diversion into programming.” (See reference 
2.) Man's fascination with intellectual games is not a new 
phenomenon. The Dutch scholar Huizinga suggested 
many years ago that the human race should have been 
named homo ludens (the game player) rather than homo 
sapiens. 

There are two important aspects of playing a game or 
solving a puzzle. The first consists of representing the 
problem in a way that permits efficient analysis. The se- 
cond involves devising a search technique which is 
capable of finding a solution. The first task, finding a 
good way to represent the problem, is usually the key to 
an elegant solution. Unfortunately, few guidelines exist 
that provide a mechanical rule for developing a good 
representation. For this reason, problem representation 
generally must be devised individually for each game or 
puzzle by the human programmer. 

The situation is quite different in respect to the search 
process. In this case, there are well-developed principles 
that have proven useful in many different problem areas. 
My purpose in this article will be to focus on the search 
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The most basic type of search is called 
the trial-and-error search. 


process and to consider general techniques that have 
broad applicability. 


Trial-and-Error Search 

The most basic type of search process is called trial- 
and-error search. In this case, the problem solver ex- 
amines various operations until a sequence is found that 
leads to a solution. In primitive implementations, the dif- 
ferent options are considered haphazardly rather than be- 
ing ordered according to a specific plan. To demonstrate 
this approach, we will develop a solution for the 
missionaries-and-cannibals problem. 

In its traditional form, this problem involves three mis- 
sionaries and three cannibals who are located on one 
bank of a river and wish to cross. A boat is available 
which will hold two people and which can be navigated 
by one or two people. The special restriction that makes 
the problem interesting is that the sequence of river cross- 
ings must never result in an arrangement where the can- 
nibals outnumber the missionaries on either bank. If the 
missionaries are outnumbered, their life expectancy will 
be immediately and permanently shortened. 

In determining the number of individuals on each 
bank, the persons in the boat when it reaches shore are 
considered to be residents of that bank. The object for the 
problem solver is to develop a schedule of river crossings 
which transports the entire party across without losing 
any missionaries. 


Representing the Problem 

The first step in addressing this problem is to find a 
representation that is compatible with a machine 
problem-solving approach. For our effort, we would like 
to write a program in Level II BASIC for the Radio Shack 
TRS-80 computer. This machine is widely available and 
has more than enough power to solve this puzzle. We will 
consider the problem in terms of discrete states and 
discrete operations. We will not concern ourselves with 
the details of paddling a boat across a river, but rather 
with the executive decisions, ie: who is to be in the boat 
on each journey across. 

The state space will consist of a description of the 
number and types of occupants on each bank before the 
boat makes a crossing or after a crossing is completed. 
We will employ a shorthand notation which represents a 
missionary by the letter M, a cannibal by the letter C, 
the boat by the symbol < = >, and the river by two 
vertical lines. Therefore, the character sequence 
CCMM | <->|СМ indicates that there are two can- 
nibals and two missionaries on the left bank of the river 
and one cannibal, one missionary, and the boat on the 
right bank. This notation is adequate to describe all 
possible states of the problem. 

The operations (ie: legal moves) we can perform to 
transpose one state into another are quite limited in num- 
ber. In fact, there are a maximum of five operations that 
can be used, and often only a subset of these will be fea- 
sible. The five operations consist of transporting (1) one 
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cannibal, (2) two cannibals, (3) one missionary, (4) two 
missionaries, or (5) one cannibal and one missionary. 
To execute one of these operations in a particular direc- 
tion, the boat must be located on the departure bank. In 
addition, an operator cannot be applied if the ap- 
propriate individuals are not present on the departure 
bank. For example, we cannot move two missionaries 
from the left bank to the right bank if there are fewer than 
two missionaries on the left bank at that point in time. 


Programming the Problem 

Our program will start with a few “housekeeping” 
functions that are necessary even though they have little 
to do with the logic of our solution. It is necessary to set 
aside 300 bytes of memory for string variables, to inform 
the machine that all variables that are not specifically 
defined as string variables are to be treated as integer 
variables (this saves memory and speeds execution), to 
define two special variables (X$ and Y$) for clearing sec- 
tions of the video display, and to blank out the entire 
screen, 

In addition, for our graphic presentations we need a 
representation for the boat on the left side of the river 
(BL$) and one for the boat on the right side of the river 
(BR$). All of this is accomplished in our first two lines 
(given here and as part of listing 1; the function STRINGS 
(n, “Х”) returns a string consisting of n symbols using the 
first character of "X" ): 


100 CLEAR 300: DEFINT A-Z: 
Ү%--5ТКІМС%(40,” "): CLS 

110 Х$  STRINGS(9," "): 
BL$=“< =>"+X$:BR$=X$+"< =>” 


It is also helpful to set up a few arrays to store essential 
information. We need to know the position of the boat, 
the number of cannibals on the left bank, and the number 
of missionaries on the left bank after each river crossing. 
This information will be retained in arrays B, C, and M. 
We also need to remember which of the crossing options 
(1 cannibal, 2 cannibals, 1 missionary, etc) we have con- 
sidered at each choice point in our crossing sequence. 
This information is stored numerically by array D and 
for graphic purposes in string array MVS. Finally, we 
need to specify the crossing options with respect to the 
cannibals, array CT, and the missionaries, array MT. 
The TRS-80 is instructed to establish these arrays in line 
120: 


120 DIM B(30), C(30), CT(5), D(30), 
M(30), MT(5), MV$(30) 


To make the program more interesting, we will 
generalize the problem so that the number of travelers 
can vary from four to sixteen. The number of travelers 
will be represented by the variable N which can be 
specified by the user: 


130 PRINTQ2526, "NUMBER OF TRAVELERS 


(4 TO 16)”;: INPUT М 
140 CLS: IF N<4 OR N>16 THEN 130 


Line 140 makes sure that the value entered for N is in the 
proper range. This is important with the TRS-80 because 
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keyboard bounce is apt to provide a value like 122 when 
we intended 12. The program would experience difficul- 
ties if it attempted execution with N set at a value of 122. 

Next, we set the stage properly. First we need a title 
(line 150) and then we need a river for our travelers to 
cross (line 160): 


150 PRINT @24, “MISSIONARIES AND 
CANNIBALS”; 

160 FOR K=4 ТО 43: SET (58,K): SET (85,К): 
NEXT K 


Program Operation 
Now it is time to get on with the main act. The initial 
number of cannibals on the left bank (CI) is computed as 


e 


Listing 1: Trial-and-error solution to the cannibals-and- 
missionaries problem, written for the TRS-80 in Level II BASIC. 


100 CLEAR 300: DEFINT A-Z: Ү$ = STRING$(40," "): CLS 
110 Х%-5ТНІМ(59(9, “): BL$z"« = >"+X$:BR$=X$+"< =>” 
120 DIM B(30), C(30), CT(5), D(30), M(30), MT(5), MV$(30) 
130 РЕІМТ 526, "NUMBER OF TRAVELERS (4 TO 16)";: 
INPUT N 
140 CLS: IF N« 4 OR N» 16 THEN 130 
150 PRINT 24, “MISSIONARIES AND CANNIBALS”; 
160 FOR K 24 TO 43: SET(58,K): SET(85,K): NEXT K 
200 CI=INT(N/2): MIZN-CI: BP=1: 1=0 
210 СІ. = СІ: CR =0: ML=MI: MR =0 
220 СТА) 22: СТ(2) = 1: CT(3) 40: CT(4) 20: СТ(5) 21 
230 MT(1) 30: MT(2) 20: MT(3) 22: MI(4)21: МТ(5)-1 
300 GOSUB 2000: GOSUB 1000 
310 C(I) = СІ: М(1) = ML: B(I) = ВР 
320 IF ML 20 AND CL «0 THEN 700 
330 FOR K = 1 TO 800: NEXT K 
340 I2I4 1: (1) =0 
350 D(I) = D(I) + 1: IF D(I)>5 THEN 600 
360 IF ВР = —1 THEN 380 
370 IF CL« CT(D(D) OR ML« МТ(ГХІ)) THEN 350 ELSE 390 
380 IF CR« CT(D(D) OR MR < MT(D(I)) THEN 350 
390 CL = CL - BP*CT(D(D): CR=CI-CL 
400 ML = ML - BP*MT(D(1): MR = MI - ML: ВР = – BP 
410 IF ML» 0 AND CL» ML THEN 500 
420 IF MR>O AND CR» MR THEN 500 ELSE К =0 
430 IF CL=C(K) AND ML=M(K) AND ВР = B(K) THEN 500 
440 K=K +1: IF K« I THEN 430 
450 A$ = STRING$(CT(D(I),"C"): B$ =STRING$ (MT(D(D),"M") 
460 IF ВР = -1 THEN МУ%() =A$+B$+"- >” 
ELSE MV$(I) 2"« —"“+A$+B$ 
470 GOTO 300 
500 ВР = – ВР: CL = CL + ВР*СТ(р(1)): СЕ = CI-CL 
510 МІ = МІ + BP*MT(D(D): МЕ = МІ МІ: GOTO 350 
600 РВІМТ@960, "BACK UP AND TRY SOMETHING ELSE"; 
610 I2I- 1: IF I< 1 THEN PRINT Q 960, Y$;: GOTO 800 
620 СІ = С(І- 1): CR=CI-CL: ML=M(I- 1): MR=MI-ML 
630 BP = B(1- 1): GOSUB 2000: GOSUB 1000 
640 FOR K =1 TO 800: NEXT K 
650 PRINT @ 960, Y$;: GOTO 350 
700 PRINT@ 960, "SUCCESS";: GOTO 700 
800 PRINT Q 64, X$;: PRINT @ 960, "FAILURE";: GOTO 800 
1000 IF I2 0 THEN RETURN 
1010 FOR К «1 TO 14: PRINT@ K*64, X$;: NEXT К 
1020 5=1- 13: IF S« 1 THEN 5-1 
1030 FOR K=S TOI: Ј=К-5 +1 
2000 Z$ = STRING$(8 – CR," ”): CR$ = STRINGS(CR,"C") + 2$ 
2010 Z$ = STRING$(8 - CL," "); CL$ = Z$ + STRINGS(CL,"C") 
2020 Z$ = STRING$(8 - MR," “): MR$ 2STRINGS(MR,"M") + Z$ 
2030 Z$ = STRING$(8 – ML," ^): МІ$ = 2$ + STRINGS(ML,"M") 
2040 IF ВР = 1 THEN В$ = BL$ ELSE В$ = BR$ 
2050 PRINT @ 468, CL$;: PRINT@ 492, CR$;: PRINT@ 478, B$; 
2060 PRINT@ 532, ML$;: PRINT Q) 556, MR$;: RETURN 


me MAGIC WAND . 


We've been saying it for a few months 
now, and the reviewers seem to agree. 


€ € Until I saw the Magic Wand, if I were allowed to own one and 
only one editor, Word Star* would have been it. . . . My personal 


preference is for Pencil or Magic Wand for text creation. 9 9 
Jerry Pournelle 
On Computing, Summer 1980 


€ € The basic functions of the Magic Wand editor are as easy to learn 
as those of Electric Pencil*. . . . Magic Wand dominates in the area 


of print formatting. 2 2 Larry Press 
On Computing, Summer 1980 


€ € Of all the word processors I have used (and that includes a dozen 
or more), the Magic Wand is the most versatile. The Wand has 
almost all of the features of other processors, plus many new ones of 
its own. It measures up to even the word-processing software running 


on the largest mainframe computers.? 2 Rod Hallen 
Microcomputing, June 1980 


€ € The Magic Wand is one of the most flexible word processing 
packages available, and should be considered by any potential word 


processing purchaser. 2 9 Glenn A. Hart 
Creative Computing, August 1980 


Available for both the CP/M* and OASIS operating systems 


small business applications, inc. 
3220 Louisiana * Suite 205 e Houston, Texas 77006 e 713-528-5158 


Electric Pencil is a trademark of Michael Shrayer Software, Inc. 
WordStar is a trademark of Micro Pro International, Inc. 
CP/M is a registered trademark of Digital Research Corp. 


Circle 70 on inquiry card. BYTE September 1980 107 


is the initial number of missionaries on the left bank (МІ). 
We will assume an equal number of missionaries and can- 
nibals when N is even and an extra missionary when N is 
odd. (If there were an extra cannibal at the beginning, our 
problem would end before we had a chance to try our 
first crossing.) 

The position of the boat will be indicated by the 
variable BP. When the boat is on the left bank, BP will 
have a value of 1. A value of —1 will indicate that the 
boat is on the right bank. The index reflecting the number 
of crossings (I) is set to zero and the values for the 
variables indicating the number of cannibals on the left 
bank (CL), the number of cannibals on the right bank 
(CR), the number of missionaries on the left bank (ML), 
and the number of missionaries on the right bank (MR) 
are also initialized: 


200 CI=INT(N/2): MI=N—CI: BP=1: I=0 
210 CL=CI: CR=0: ML=MI: MR=0 


We also wish to specify each crossing option by specify- 
ing the number of cannibals (CT) and the number of mis- 


sionaries (MT) who are transported: 


220 CT(1)22: CT(2)=1: СТ(3) =0: СТ(4)--0: 


CT(5)=1 
230 MT(1)=0: MT(2)=0: MT(3)=2: MT(4)=1: 
MT(5)=1 


The main loop of our program begins with calls to two 
subroutines which handle the graphic display. One 


subroutine (which appears later in this article at line 
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1000) displays an up-to-date list of the crossings attempt- 
ed so far. The other subroutine (line 2000) provides a pic- 
torial representation of the current position of the mis- 
sionaries, cannibals, and boat. These routines are not 
essential for solving the problem, but they add a nice 
touch to the program and allow the user to watch the 
machine's "thought processes." These subroutines аге in- 
voked at line 300: 


300 GOSUB 2000: GOSUB 1000 


Each time through the loop, it is necessary to make a 
permanent record of the current status of our principal 
characters: 


310 C(I)=CL: M(I)=ML: B(I)=BP 
and then to check to see if the problem has been solved: 
320 IF ML=0 AND CL=0 THEN 700 


If not, we create a brief delay so that the human observer 
will not miss any of the action: 


330 FOR K=1 TO 800: NEXT K 


and then get about our main business, examining the 
feasibility of making a particular crossing by increment- 
ing I by one and initializing D(I), which keeps track of the 
particular crossing option we are trying at each step I in 
the crossing sequence. The variable D(I) is then in- 
cremented and a test is made to see if we have exhausted 
the available options: 


340 [=1+1: D(D—0 
350 D(D—D(I) +1: IF D(D» 5 THEN 600 


Testing Options 

If all options have been tried without success, the 
machine is directed to line 600 and asked to execute a 
back-up procedure that tries another option at an earlier 
position in the sequence. If we still have a viable option at 
this previous value of I, we continue by examining the 
particular crossing option which is indicated. First, we 
determine the location of the boat (line 360), then make 
sure we have a sufficient number of missionaries and can- 
nibals on the departure bank to carry out the indicated 
crossing (lines 370 and 380), and finally we make the 
crossing (lines 390 and 400): 


360 IF ВР = —1 THEN 380 
370 IF CL< CT(D(D) OR ML«MT(D(D) 
THEN 350 ELSE 390 
380 IF CR< CT(D(D) OR MR« MT(D(I) THEN 350 
390 CL-CL—BP*CT(D(D): CR-CI-CL 
400 МІ. = МІ – ВР*МТ(0(1)): МК = МІ-МІ: 
ВР = — ВР 


Next, we check to make sure that the cannibals do not 
outnumber the missionaries on either bank. If they do, 
we go to line 500 to reverse the crossing, and then to line 
350 to select another crossing option: 


410 IF ML>0 AND CL>ML THEN 500 
420 IF MR>O AND CR» MR THEN 500 ELSE K=0 


FTWARE LIB 
* Volumes and Growing 


IS SPONSORING A 


+ by 


WHY Pay hundreds of dollars for Software that does Not work when WE offer the BEST 
available Software for only a few dollars a program. And what is better OURS WORKS! 
We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else can say. We 
used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $10,000, 


in Volume Ili for over $6,000 but a few years ago we decided to promote software to the mass public and it was an 
instant success. 


For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 


Vol.1$24.95 Vol. М $24.95 Vol. 111 Vol. IV Vol. V Vol. МШ * Vol. IX Vol. X 
Business & Animals Four Binomial Beam $39.95 59.95 69.95 $19.95 $19.95 $69.95 
Personal Astronaut Chi-Sq. Conv. Billing Bingo Andy Cap 1040-Tax Auto intro. 
Bookkeeping Bagel СоеН. Fitter Inventory Bonds Baseball Cypher A/R 
Programs Bio Cycle Confidence 1 Fit | Рауго!! Bull Compare Balance Hurrtrac A/P 

Cannons Confidence 2 Integration 1 Risk Enterprise Confid 10 To) Mer inv 
Bond Checkers Correlations Integration2 Schedule 2 Football Descrip Checkbook Lorana Check 
Building Craps Curve intensity Shipping Funds 1 Differ Map Assets 
Compound Dogfight Differences Lola Stocks Funds 2 Engine Instol 78 Navigate Payroll 
Cyclic Golf Dual Piot Macro Switch Go-Moku Fourier Omega al Sh 
Decision 1 Judy Exp-Distri Max. Min Jack Horse Deprec 2 Patterns P/L 
Decision 2 Line Up Least Squares — Navaid Vol. VI Life Integers Radar Year End 
Depreciation Pony Paired Optical $49.95 Loans Logic APPENDIXC RDF Data Base 
Efficient Roulette Piot Pianet Mini-Ledger Mazes Playboy Tax Up 
Flow Sky Diver Plotpts PSD Pavroil Poker Primes Favorites Basic St. 
Installment Tank а чо Fit ee ^ Popul Proba! 
Interest Teach Me egression an Protits Quadrac ы 
investments Stat 1 Solve | ш Qubic Red Baron Volume Vi — Disk programs are - 
Mortgage A. Newman Stat2 = Sphere Trian Ledger Rates Regression 2 compatible with TRS-80 disk basic 
ӨШ тіле Г.К. тое" pes Retire Road Runner The disk programs in Volumes VI, Vil and X are 
Order Linus Unpaired aback Savings Roulette written in (CP/M) M Basic and Disk Extended 
Fort Trpo Ms. Santa Кыйы > enge Vol. Vil SBA Santa Microsoft Basic. Other programs written in 8K 
Rate Nixon Variance 2 Variable ol. Tic-Tac-Toe Stat 10 Basic j prog 
Return 1 Noel Noel KY. Vector $39.95 Stat 11 
Return 2 Nude > — сга Steel 
med 4--- А абан Wdproc Me FIRST DRAWING — September 11, 1980 and every week 
Games & Santa's Sleigh Utility xmas thereafter until December 18, 1980. Winners will be notified 
Pictures Snoopy within one week. For а list of winners senda self-addressed 
Virgin APPENDIX B stamped envelope with a request for the winners list. 


No PURCHASE Necessary, to enter send name & address on 
a 3 x 5 card. You are automatically entered every time you 
make a purchase from us. Void where prohibited by LAW. 


Unconditional Money Back Guarantee. 


Add $1.50 per volume handling, all domestic shipments sent U.P.S. except APO and 
РО. Box which go parcel post. Foreign orders add $6.00/volume for air shipment and 
make payable in U.S. dollars only. 


AVAILABLE AT MOST COMPUTER STORES 
Master Charge and Bank Americard accepted. 
Our Software is copyrighted and may not be reproduced or sold. 


Unlike others we have NOT raised our prices in five years 


KEMCO, LTD. 
PO. Drawer 2208L Petersburg, VA 23803 


Circle 72 on inquiry card. 
IN GERMANY 


Ing. W. Hofacker, GmbH 
Holzkirchen, W. Germany 


IN HOLLAND 
Nanton Press B.V. 
Biithoven, Holland 


USE TODAY 


(The Ultimate 
Software Package 


from High Technology, lac. 


INFORMATION 
MASTER 


INFORMATION MASTER”, the soft- 
ware package that will organize 
your customer lists, inventories, ex- 
pense records, student information 
files, accounts receivable and pay- 
able ... AND IF THATS NOT ENOUGH, 
it will print your mailing labels, pro- 
duct catalogs, budget analysis, 
physical inventory checksheefts ... 

its so adaptabie that the appli- 

cations are virtually limitless. 


IT'S 
THE 


ULTIMATE 
PACKAGE... 


Designed for flawless 
performance and re- 
volutionary user-ease 
INFORMATION MAS- 
ТЕР" performs all the 
following functions us- 
ing the APPLE ||": 


|= һе | 


| юш _ 


REPORTING 


ORGANIZING CALCULATIONS 

SORTING MULTIPLICATION PAGING 
SEARCHING DIVISION LABELING 
SELECTING ADDITION CATALOGING 
ALPHABETIZING SUBTRACTION SUMMARIZING 
SCHEDULING EXPONENTIATION TOTALING 


INDEXING SUMMATION SUBTOTALING 


But the final word is 
DOCUMENTATION. We сї High 
Technology know that even а 
brilliantly conceived program 
is useless if you canf under- 
stand it. That's why user-ease is 
the distinction between what is 
merely a good package anda 
truly excellent one. INFORMA- 
TION MASTER™ user's manual 
contains over 100 pages of 
illustrations, examples and ex- 
planations of the program, be- 
ginning with a step-by-step trial 
run. 


Your computer dealer has a demonstration pack- 
age. Drop by and see what THE ULTIMATE PACKAGE 
can do for you. 


| «e High Technology, lac. 


P.O. Box 14665 
Oklahoma City, Oklahoma 73113 


(405) 840-9900 


" APPLE is a registered trademark of APPLE COMPUTER, INC. 
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In addition to an insufficient number of the ap- 
propriate persons or the threat of cannibalism, there is 
another reason for discarding the current crossing plan 
and going to line 350 to try another. This third reason has 
to do with repetition of a previous state of the system. 
We have no desire to create loops which transport the 
same individuals back and forth forever. In lines 430 and 
440, we check to make sure that the current state has not 
occurred previously: 


430 IF CL2 C(K) AND ML=M(K) AND BP —- B(K) 
THEN 500 
440 К=К+1: IF K«I THEN 430 


If our current crossing option passes these three tests, 
then we are ready to proceed. The crossing is recorded 
for posterity's sake; then we jump to line 300 to start the 
process once again: 


450 AS- STRINGS(CT(D(I),"C"): 
B$ -STRING$(MT(D(I), M”) 

460 IF ВР = —1 THEN MVS(1)=A$+B$+"— >” 
ELSE MVS$(I) 2" « —"+A$+B$ 

470 GOTO 300 


Backing Up 

This completes the main loop of the program. We have 
a few loose ends which need to be taken care of before the 
job can be considered finished. When we found that a 
crossing option was not feasible either because of can- 
nibalism (lines 410 and 420), or because of repetition of a 
previous position (lines 430 and 440), the machine was in- 
structed to go to line 500 and reverse its previous move. 
Line 500 must therefore exist as follows: 


500 ВР = —BP: CL=CL+BP*CT(D(I)): 
CR-CI-CL 

510 ML—-ML + ВР*МТ(0(1)): 
МК=МІ- ML: GOTO 350 


After returning to line 350 to try another crossing, we 
may find that all five options have been exhausted. If so, 
it is time to back up our search and try something dif- 
ferent at an earlier point in the crossing sequence. The 
back-up instructions start at line 600: 


600 PRINT @960, "BACK UP AND TRY 
SOMETHING ELSE"; 

610 1=1—1: IFI«1 THEN PRINT 2 960, 
Y$;: GOTO 800 

620 CL-C(I—1): CR=CI—CL: МІ.-М(1-1): 
МК-МІ-МІ, 

630 ВР--В(1-1): GOSUB 2000: GOSUB 1000 

640 FOR К--1 ТО 800: NEXT К 

650 PRINT @ 960, Ү$;: GOTO 350 


The back-up procedure is a little tricky. First, we decre- 
ment I by 1, then we set the current status of our main 
characters to the way it was before we made the last 
crossing. Our objective is to examine another crossing 
option at the new value of I. To do this, the position we 
transform must be the situation as it existed before the 
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WHEN OPPORTUNITY KNOCKS ... 


Open the door, and experience the dream. Your own busi- 
ness, the one you've always yearned for. No more limits on 
your creativity or earning potential. No more working for 
someone else. 

№ you're a successful computer professional and have 
access to some capital, chances are you could own a 


MicroAge Computer Store. MicroAge Computer Stores are Eu ғ 

built around a whole new concept of what a computer store | 
should be. Designed to provide solutions, not just sell hard 

ware. COMPUTE STOre 


MicroAge Computer Stores are firmly positioned in the bus- 1425 W. 12th Place © Tempe, AZ 85284 © (602) 967-1424 
iness and professional marketplace. And as a MicroAge 

Computer Store owner, you'll be backed by one of the 

acknowledged leaders, industry pioneers in microcomput- 

ing. Contact the Director of Franchising today to receive a 

complete Franchise Information Package free of charge 

and at no obligation. Opportunity is knocking . .. you'll see 

what we mean. 


A search program such as this one can 
be quite effective if the number of 
possible move combinations is not too 
large. 


last move. The back-up procedure also calls our graphic 
routines (line 630), delays a bit for dramatic effect (line 
640), and then erases the back-up message (line 650) 
before exiting for line 350. 

There are two terminal conditions for the search pro- 
cess. If we move all the cannibals and missionaries across 
the river, our mission is successfully completed. This con- 
dition is detected by line 320 which directs the machine to 
line 700: 


700 PRINT @ 960, “SUCCESS”;: GOTO 700 


If we back up to the point where І--0, then we һауе ex- 
hausted all possibilities and our search has failed. This 
state of affairs is tested in line 610 and if it holds, the 
machine is sent to line 800: 


800 PRINT @ 64, X$;: PRINT @ 960, “FAILURE”;: 
GOTO 800 


This finishes our program except for specifying the two 
subroutines which maintain our video display. The first 
of these occurs at line 1000 and keeps an up-to-date 
listing of the crossing sequence: 


1000 IF 1=0 THEN RETURN 

1010 FOR K=1 TO 14: PRINTQ K*64, X$;: 
NEXT K 

1020 5=1—13: IFS«1 THEN S=1 

1030 FOR K=S ТО I: ]=К-5+1 

1040 PRINT @ J*64, К; " "; MVS$(K);: 
NEXT K: RETURN 


The second subroutine provides a graphic display of 
the current position of the boat and of all missionaries 
and cannibals: 


2000 Z$— STRINGS$(8 — CR," "): 
СК%--5ТКІМСФ(СК,“С”)--7% 

2010 Z$=STRING$(8—CL,” ”): 
СІ6--2%--5ТКІМОФСІ,,“С”) 

2020 Z$ - STRINGS(8 — MR," "): 
МК$ -STRINGS(MR, M") + Z$ 

2030 Z$=STRING$(8—ML,” ”): 
МІ$ = Z$ + STRINGS(ML,"M") 

2040 IF BP=1 THEN B$=BL$ ELSE B$— BR$ 

2050 PRINT@ 468, CL$;: PRINT@ 492, СК%;: 
PRINT@ 478, В%; 

2060 PRINT @ 532, М1%; PRINT@ 556, MR$;: 
RETURN 


Limitations and Features 

A search program such as this one can be quite effec- 
tive if the number of possible move combinations is not 
too large. The missionaries-and-cannibals problem is an 
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ideal example for this type of search because there is a 
limited number of options at each choice point. If there 
were many options at each choice point, a simple trial- 
and-error search might take a very long time to find a 
solution sequence. If there were a solution, however, it 
would find it. 

The key features of this program are the I index and the 
СІ) array. If we use game terminology, the I variable in- 
dexes the move number (ie: first move, second move, 
third move, etc) and the D(I) array keeps track of which 
move option is currently being considered at each level 1 
of the search. In the missionaries-and-cannibals problem, 
our program exhaustively considers the various move op- 
tions, It accepts the first legal move option it can find at 
each level I of the search. 

A move is legal unless it fails one of the three tests (in- 
sufficient passengers, lines 370 and 380; cannibalism, 
lines 410 and 420; or repetition, lines 430 and 440). The 
search continues forward until it reaches a level where 
none of the five possible move options are feasible. It 
then backs up until it can find a new move option at a 
lower level and then starts forward again. This is a simple 
yet powerful strategy. 


Improving the Process 

Our implementation of this strategy could be made 
considerably more “intelligent” if we gave some thought 
to the order in which crossings are considered. In lines 
220 and 230, we define the five crossing options. We 
could reduce the number of back-ups by establishing one 
order of move consideration for trips across to the right 
bank and another order for trips back to the left bank. 

The interested reader might enjoy looking at academic 
studies which have examined this issue in detail (see, for 
example, reference 3). Some minor modifications can in- 
crease the efficiency of the present program by a large 
factor. One strategy for implementing this idea consists 
of defining one set of crossing options for left-to-right 
movement (say lines 220 and 225) and another set of 
crossing options for right-to-left movement (say lines 230 
and 235) and then selecting between the two depending 
on the value of BP. 

Many problems require more direction to the search 
process if a solution is to be found in a reasonable 
amount of time. Next month, in the second part of this 
three-part article, we will consider a much more challeng- 
ing endeavor, cryptarithmetic. Allen Newell, one of the 
pioneers in analyzing human thinking in terms of 
information-processing models, made extensive use of 
cryptarithmetic as a valuable research paradigm. We will 
develop a search program in TRS-80 Level II BASIC that 
is capable of solving all cryptarithmetic problems. № 
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As your computer skills grow, so does your Heath H8 
System. New accessories and software are coming along 
all the time to make your system do more. 


Special bus design gives you seven plug-in board posi- 
tions so you can configure any combination of memory, 
I/O's and accessories. You can interchange boards. Add 
accessories. Build exactly the system you want. 


A wide selection of software makes your life more fun 
and more efficient. Hundreds of programs for business, 
home and family are available from Heath User's Group. 
Also two BASIC languages, Microsoft™and Fortran?" And 
more programs are being developed all the time. 


If you haven't seen the latest Heathkit catalog, you 
haven't seen the latest in computer fun. There's a new 
Music Synthesizer Board, new Speech Lab, new Color 


Visit vour Heathkit Store 


In the U.S. and Canada visit your 
nearby Heathkit Electronic Cen- 
ter* where Heathkit products are 
displayed, sold and serviced. See 
the white pages of your phone book 
for the location nearest you. 

*Units of Veritechnology Electronics 
Corporation in the U.S. 


CP-188 


Graphics Board and new Color Monitor. And coming 
soon, a new three-drive disk system. For an exciting 
computer hobby, there's no more exciting computer 
than the Heath H8 — available fully assembled or in 
money-saving kit. 


For complete details and prices on the H8 and the com- 
plete line of Heath printers, terminals and accessories, 
write today for the new, free Heathkit Catalog, or pick 
one up at your nearby Heathkit Electronics Center. 


Write to Heath Com- 
pany, Dept.334-694, 
Benton Harbor, MI 
49022 


Complete support, 
| so you're never 
left out in the cold. 


BYTES Bits 


A Better Way to 
Indirectly Address 
the 6502 


In the article "Indirect 
Addressing for the 6502,” 
by Ken Skier in the January 
1980 BYTE (page 118), there 
was an error in listings 2 
and 3. Because absolute ad- 
dresses occupy 2 bytes, the 
address of the Xth 
subroutine will be in posi- 
tion 2X in the address table, 
not the Xth. This problem 
can be corrected by storing 
the high address bytes in 
one table and the low-order 
bytes in another. With this 
structure the Xth entry will 
correspond to the Xth 


Listing 1 

CALL.X LDA TBL.HI,X 
PHA 
LDA TBL.LO,X 
PHA 
RTS 


subroutine. 

I would like to suggest 
two other methods of im- 
plementing indexed indirect 
jumps which are more effi- 
cient in terms of code length 
and execution time. The 
first method is that of vec- 
toring: 3 bytes are reserved 
as the “vector.” The first 
byte always contains a hexa- 
decimal 4C (JMP). The 
target address is placed in 
the next 2 bytes and a JMP 
or JSR is then done to the 
vector, so that control 
passes to the selected 
module. 

The second method, 
however, is the more effec- 
tive and concinnate. Sup- 


;GET ADDRESS X, HIGH BYTE 
;AND PUSH IT TO THE STACK 
;GET ADDRESS X, LOW BYTE 
;AND PUSH IT TO THE STACK 
;GO TO ROUTINE X 


pose that we wish to call 
routine X, and that the ad- 
dress table is structured as 2 
rows: TBL.LO and TBL.HI. 
Consider the routine 
CALL.X, shown here as 
listing 1. 

By doing a JMP or JSR to 
CALL.X an indexed indirect 
JMP or JSR will be effected 
to the Xth routine. One 
point to be observed here is 
that the execution of a RTS 
instruction pops the stack 
into the program counter, 
and then increments it. 
Thus the addresses in the 
table must be one less than 
their actual value. 


Thomas Gettys, Co-editor 
SYM-Physis 

SYM-1 Users’ Group 

POB 315 

Chico CA 95927 


Notes on Attending a 


USUS Meeting 


The first meeting of the 


USUS (UCSD System Users 
Society) was held in San 
Diego, California, on June 
20 and 21, 1980. The 
meeting was called by 
SofTech Microsystems, then 


turned over to the approx- 
imately one hundred par- 
ticipants at the meeting. 
Speakers at the meeting in- 
cluded Carl Helmers and 
Ken Bowles. Organization, 
choosing a name, and the 
election of officers were the 
main formal goals. Jim 
Bandy was elected president, 
A Winsor Brown was 
elected vice-president, Chip 
Chapin was elected 
secretary, and Jon Bondy 
was elected treasurer. Infor- 
mal accomplishments includ- 
ed the usual exchange of in- 
formation which occurs be- 
tween users of similar soft- 
ware, The next meeting of 
the USUS group will coin- 
cide with the Minicomputer 
and Microcomputer Con- 
ference and Exposition to be 
held on October 14, 15, and 
16, 1980, in San Francisco, 
California. For further infor- 
mation, contact the 
secretary, Chip Chapin, at 
the following temporary ad- 
dress: UCSD System Users 
Society, attn: Chip Chapin, 
Secretary, 9494 Black Moun- 
tain Rd, San Diego CA 
92126....СН № 


Now- POWER MODEM 


RS 232 Communications over existing 
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AC power lines. 


Easy installation - plug into AC 


receptacle. 


110 or 300 BAUD rate - switch 


selectable. 


Full duplex operation. 


Multipoint network capability. 
Standard ОВ 25 1/0 connector. 


Order one per each communication point e 
$139.00 each including shipping e C.O.D., check 


or money order. 


BAY TECHNICAL ASSOCIATES, inc. 


Highway 603 e Bay St. Louis, MS. 39520 


P.O. Box 387 


(601) 467-8231 
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ence in magnetic п зеді; T 
— magnetic — à | E A 

, the forerunner of today's - ТОЗ linked oxide coating — for 
n range of magnetic media, "low head wear and long trouble- 
back in 1934, and was the first free rhedia life. 
independent manufacturer of 
IBM-compatible floppy disks. 


Total capability —one of two man- 


Жақы, CE ufacturers in the world that 
Tough Tyvek sleeve nd Ж ВАЗЕ ВАЗЕ FlexyDisk | "makes both 8” and 5.25" models, 


: фе. has tape and disk experience, апа 
dust, no static electricity. = manufactures floppy disk drives. 


Special self-cleaning jacket and Center hole diameter punched to Bi-axially oriented polyester Double lubrication — lubricants 

liner help eliminate data errors more accurate standards than substrate — for uniform and reli- both in the formula and on the 

and media wear and tear. industry specifications, for top able performance year after year. disk surface, to minimize media 
performance. wear due to head friction. 


Packaging to suit your 10096 certification — every single For the name of your nearest 

requirements — standard flip-top disk is tested at thresholds 2-3 supplier, write BASF Systems, 

box, Kassette 10® storage case, times higher than system require- Crosby Drive, Bedford, 

or bulk pack. ments, to be 100% error-free. MA 01730, or call 617-271-4030. 
See us at the NCC, Booth 1121 


Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 
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APL Character Generator 


John W Langner 
411 Monterey Blvd Apt B 
Hermosa Beach CA 90254 


le Обь 7 APL беге (лиги 
ETE gt fly eer” 
ЕГІ” (СВ 
ачдбФіті(2% avg 


1234557838-[] 


qeertguiag 8 
egdfgh hi; 
rszcehgm,.^ V 


“98187 ӨЕ» 
QWERTYUIOP® 
ASDFGHIKL+ 


290088 > 


Photo 1: Video screen display of the character set produced by 
the APL character-generator circuit described in this article. 


Many computer enthusiasts are beginning to use 
APL and are discovering the benefits of this powerful 
high-level language. Unfortunately, most personal com- 
puters are not equipped to generate the special APL 
characters. 

Various solutions to this problem have been proposed, 
ranging from using inverse-video characters to using a 


Author's Note: 

Readers who wish to build this circuit but do not have access to an 
erasable programmable read-only memory (EPROM) programmer can 
obtain preprogrammed 2708s from the author for $20. 
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Photo 2: The circuit of figure 1 as constructed on a small per- 
forated circuit board. 


programmable display that allows you to define any 
characters you want under program control. 

Here is another solution. With the addition of only a 
few integrated circuits, and with only a single change in 
your present video interface, you can have the essential 
APL characters, including overstrikes. The circuit 
presented here should work with any video display using 
the popular MCM6571 character generator and can easily 
be adapted for others. 

The first thirty-two positions in the MCM6571 аге oc- 
cupied by Greek letters and other seldom-used 
characters. The idea is to replace these with APL 
characters. After I listed the useful APL characters and 


stepped 


For those special peo le who've _ 
ahead witha mini-computer 


maxell. 


Mini-Floppy Disk 


be 


CERTIFIED and TESTED 


Maxell offers a way to stay ahead. 


A Maxell 57" Mini-Disk will consistently let you maxi- 
mize the capability of your system today. And as your 
involvement with it grows, tomorrow as well. Maxell 
Mini-Disks are all made with the same exacting 10096 
certification and critical dependability of tne Maxell 8" 
Floppy Disk. So you know your 5%” Maxell Mini-Disks 
meet or exceed the same 150 and Shugart specifica- 
tions industry requires. 


maxeli Xi 


There are double density Maxell single and double- 
sided 5/4” Mini-Disks for soft and hard sector systems. 
And 8" Maxell Floppy Disks for every disk drive config- 
uration. See your computer supply dealer or write to us 
for more information. If you are a computer products 
dealer, write for the growing opportunities Maxell 
Business Products Division offers you with our 8" Floppy 
and 5/74” Mini-Disks. 


BUSINESS PRODUCTS DIVISION 
Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074 Tel: 201-440-8020 
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TO VIDEO DISPLAY 


ІСІ 
МСМ6571 


аа AAALAC 
Е 


EO El EZ ЕЗ 


D i1C3 ұу 
C 74150 


CHARACTER 
GENERATOR 


9—1 
+542 
+12 <=> 


2-70-1 
SELECTOR 


TO VIDEO DISPLAY 


17 
E»- 
187 
2-TO-1 
SELECTOR 
= 5 > 
19 > 
> 5 > 
20> 


STROBE 
SELECT 


O= SELECT 6571 
1: SELECT 2708 


1-OF -16 
8 SELECTOR 
STROBE 
Number +5V GND -3V +12V —5V 

13 1 3 
12 19 21 
12 

8CD-TO-DECIMAL 8 


8 
8 


Figure 1: Schematic diagram of the character-generator circuit which is to be constructed on a small circuit board for connection to 
the main video display board by a multiconductor cable. All connections are made through a 24-pin dual-in-line plug that plugs into 
the socket vacated by the removal of the MCM6571 from the video display board. The MCM6571 socket must have —5 V potential 
applied to its pin 14; this is the only modification needed on the video display board itself. Adding this —5 V connection does not 
affect normal operation since pin 14 on the MCM6571 package is not connected inside. To get the ( and ) characters instead of the 


a and Nf characters, disconnect рт 16 of the 74150 device. 


eliminated those already found in the ASCII (American 
Standard Code for Information Interchange) character 
set, thirty-five remained to be implemented. 

Most people can probably do without the braces and 
accent grave (| | ') from the ASCII character set, so I 
replaced them. If you need to have the braces, you can 
substitute them for the 4X (NAND) and Х% (NOR) sym- 
bols. 

The circuit to produce the APL characters is presented 
in figure 1. It contains the original MCM6571 character 
generator from the video interface and a 2708 erasable 
programmable read-only memory (EPROM) pro- 
grammed as an APL character generator. The 74145 
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BCD-to-decimal decoder and 74150 1-of-16 data selector 
decide which character generator to select, and the 74157 
noninverting 2-to-1-line data selectors act accordingly. 

The circuit can be built on a small board and plugged 
into your video display with a short ribbon cable and a 
24-pin dual-in-line plug. The only modification to your 
video interface is to connect —5 V to pin 14 of the 
character-generator socket. This will not affect normal 
operation because pin 14 is not connected inside the 
MCM6571. 

The data that must be programmed into the 2708 is 
listed in table 1. The character codes that invoke the APL 
characters are shown in table 2.8 
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Most small system users think all 
microcomputers are created equal. And 
they're right. If you want performance, con- 
venience, styling, high technology and relia- 
bility (and who doesn't?) your micro usually 
has a price tag that looks more like a mini. It 
seems big performance always means big 
bucks. But not so with the SuperBrain. 

Standard SuperBrain features include: 
twin double-density 514” drives which boast 
over 300,000 bytes of disk storage. A full 
32K of dynamic RAM - easily expandable to 
64K. A CP/M* Disk Operating System which 
insures compatibility to literally hundreds of 
application packages presently available. And, 
a 12" non-glare, 24 line by 80 column screen. 


“Registered trademark of Digital Research, Inc 


You'll also get a full ASCII keyboard 
with an 18 key numeric pad and individual 
cursor control keys. Twin RS232C serial 
ports for fast and easy connection to a 
modem or printer. Dual 780 processors which 
operate at 4 MHZ to insure lightning-fast 
program execution. And the list goes on. 
Feature after feature after feature. 

Better yet, the SuperBrain boasts modu- 
lar design to make servicing a snap. À com- 
mon screwdriver is about the only service tool 
you'll ever need. And with the money you'll 
save on purchasing and maintaining the 
ouperBrain, you could almost buy another one. 


For under $3,000, it is truly one of the most re- 


markable microcomputers available anywhere. 


Whether your application is small 
business, scientific or educational, the 
ouperBrain is certainly one of today's most 
exciting solutions to your microcomputer 
problems. Call or write us now for full details 
on how you can get big system performance 
without having to spend big bucks. So, why 
not See your local dealer and try one out 
today. Intertec systems are distributed world- 
wide and may be available in your area now. 


ТІМ = МЕС 
om SAMS. 


M 


Prices retiect distpbution on 8 single densty (Ӛзкейев К a format is 
requested which requees adc thskéftas, а sur ol $8 per 
additional diskete wil! be added A surcharge of S25 wil tor 
software i ДЫ format DC 300% caridoes Meca charge for 5440 
бізі 15 $} 


Мо.16: 


Take a 


Apailakte naw! 
All Lifeboat programs require CP/M, 
unless otherwise stated. 


Software for most popular 8080/280 
ommgpuler ІК V lem 
Software 
wtih Manual 
Мағыш Alone 


[ CP/M* FLOPPY DISK OPERATING SYS- 
TEM — Digital Research's operating system 
configured for many popular micro-computers 
and disk systems: 


Version Price 


System 
...2.х... 350/250 


Amal" а - а 
SoftCard* with 280 
Microsoft BASIC version 5 
with high resolution 


graphics 

North Star Single Density ... 1.4... .145/25 © 
North Star Double Density 1.4. .145/25 
North Star Single Density ..2.x ...170/25 
North Star Double/Ouad ..2.х....170/25 
Durango F-B5. ......... 2.х....170/25 
СОМ Micro-Disk 2411 . .1.4... 145/25 
foe 3712 лены. 14....170/25% * 
БОМЕЕ ee MT XT 1.4....170/25 * 
Mits 3202/Altair 8800 ... .. 1.4....145/25 
Heath HB+ H17 .......... 1.4....145/25 М 
Heath HB9 ............ ..1.4... 145/25 9 
Heath H89 by Magnolia . .1.4, ,.250/25 С 
Heath H89 by Magnolia ....2.x....300/25 <> 
er LIT he ee TIERE 2.х....300/25 © 
Ohio Scientific СЗ... ..... 2x....200/25 
TRS-B0 Model! ... .. ... 14....145/25 9 
TRS-80 Model Il . ....... 2х. ..170/25 


TRS-80 Model 1 - Corvus 2x. ..250/25 


Processor Technology 


Helios 11....,. . ..... 1.4,...145/25 
Cromemco System 3 .... .1.4....145/25 
Intel MDS Single Density .. 1.4... .145/25 
Intel MDS Single Density . .2.х....170/25 
Micropolis Mod! _,....... 1.4....145/25 © 
Micropolis Mod ||, .. ..... 1.4... .145/25 © 


The fotlowing configurations are scheduled for 
release soon: 
North Star Double/Quad 


+ CONUS оз aie ми 2х.... 250/25 
North Star Horizon HD-1 .,.2.x.... 250/25 
Ohio Scientific C3-C ..... .2.х.... 250/25 
Micropolis Mod 1 ......... 2.к.... 200/25 
Mostek MDX STD 

Bus System ..... ... ..2x.... 350/25 "* 
ISOM 3812 .....:.. cere 2.х.... 225/25 * 


{СОМ 4511/Репес 03000 ..2.х.... 375/25 *+ 


Software consists of the operating system, text 
editor, assembler, debugger and other utilities 
for file management and system maintenance. 
Compiete set of Digital Research's documen- 
tation and additional implementation notes in- 
cluded. Systems marked " and ** include firm- 
ware on 2708 and 2716. Systems marked + in- 
clude 5440 media charge. Systems marked 
@ require the special & versions of soft- 
ware in this catalog. Systems marked © have 
minor variants available to suit console inter- 
face of system. Call or write for full list of op- 
tions. © includes hardware addition to allow our 
standard versions of software to run under it. 


(1 280 DEVELOPMENT PACKAGE — Consists 
& of: (1) disk file line editor, with global inter and 
Ф intra-line facilities; (2) 280 relocating assem- 
bler, Zilog/Mostek mnemonics, conditional as- 
sembly and cross reference table capabilities; 
(3) linking loader producing absolute Intel hex 
disk file ........ ТИРМИЕ ROREM 


[] ZDT—Z80 Monitor Debugger to break and 
% examine registers with standard Zilog/ 
Ф Mostek mnemonic disassembly displays. $35 
when ordered with Z80 Development 
Package omoi.. ess ceci co | $50/$10 


AVOCET SYSTEMS 


XASM-68 —Non-macro cross-assembler with 
nested conditionals and full range of pseudo 
operations. Assembles from standard Motorola 

C6800 mnemonics to Intel hex ...$200/$25 


С XASM-65 — As XASM-68 for MOS Technology 
MCS-6500 series mnemonics ......$200/$25 
XASM-48 — As XASM-68 for Intel MCS-48 and 
UPI-41 families рна $200/$25 
XASM-18— As XASM-68 for RCA 1802 

ТИГ PEE a ET Ea $200/$25 


вазу 


DISTEL— Disk based disassembler to Intel 
8080 or TDL/Xitan Z80 source code, listing and 
cross reference files, Intet or TDL/Xitan pseudo 


ops optional. Runs on 8080......... $65/$10 
O DISILOG— As DISTEL to Zilog/Mostek 
@ mnemonic files .... .............. $65/$10 


.. 


Soltware 
with / Manual 


yte: 


O SMAL/80 Structured Macro Assembler 
® Language — Package of powerful general 
purpose text macro processor and SMAL 
structured language compiler. SMAL is an as- 
sembler language with IF-THEN-ELSE. 


Alone 


LOOP-REPEAT-WHILE, DO-END. BEGIN- \ Ü 


END constructs .. .. . .... ... .575/515 


PHOENIX SOFTWARE ASSOCIATES 


Г] PASM* — 280 macro assembier, Intel/TDL 
Ф mnemonics. Generates Intel hex format ог re- 


TY locatable code in either TDL Object Module 


"format or PSA Relocatable Binary Module for- 


p 


// mat. Supports text insertion, conditional 


branching within macros, recursive macro calls 
and parameter passing. ..... ....5120/525 
Г] EDIT—Character oriented text file editor. іп- 
Ф cludes macro definition capabilities. Handles 
insertion, deletion, searching, block move, etc. 


[eto fites of any length. Does not require а 


yp HR A RECTE $129/$25 


O PLINK* — Two pass disk-to-disk linkage edi- 
G tor/loader which can produce re-entrant, 


arger than available memory for execution 
targeted on another machine. Full library 
capabilities. Input can be PSA Relocatable Bi- 
nary Мойше, TDL Object Module or Microsoft 
REL files. Output can be a COM file, Intel hex 
fiie, TDL Object Module or PSA Relocatable 


) ROMable code. Can link programs that are 


O BUGS and „ВОС“ — 280 interactive machine 
® level debugging tools for program develop- 


PASM). Dynamic breakpoints and conditional 
traps while tracing (even through ROM!). u BUG 
is a subset of BUG and is used in memory 
limited situations .......,. .......$129/$25 


ment. BUG has Іші symbolic trace and interac- 
Wax assembly (mnemonics compatible with 


DIGITAL RESEARCH 


О MP/M — Installed for single density MOS-800. 
Multi-processing derivative of the CP/M op- 
erating system. Manual includes CP/M2 
documentation... .. г... cece $300/$50 


ГІ MAC-8080 — Macro assembler. Рой Intel 
($ macro definitions. Pseudo Ops include RPC, 
IRP, REPT, TITLE, PAGE, and MACLIB. Pro- 
duces absolute hex output plus symbol table file 
for use by SID and ZSID (see below) $120/$15 


Г] 810-8080 — Symbolic debugger. Full trace, 
(9 pass count and breakpoint program testing. 
Has backtrace and histogram utilities. When 
used with MAC, provides full symbolic display of 
memory labels and equated values .$105/$15 


Г] ZSID-Z80— Symbolic debugger with all fea- 
наннан ы ӘЛЕ. 5130/515 


О TEX—Text output formatter to create paginat- 
® ed, page-numbered and justified e Output 
can be directed to printer or disk ...$105/$15 


Г] DESPOOL — Utility program to permit simulta- 
© neous printing from text files while executing 
other programs. ............ ..... $80/$10 
о аш бз пш ND ағ ап шиш ап ша ап аш ап GE SD GR аю ап ап ан Um 
[] tiny C— Interactive interpretive system for 
® teaching structured programming techniques. 
Manual includes full source listings .$105/$50 


О BOS C COMPILER— Supports most features 
% of language, including Structures, Arrays, 
Ф Pointers, recursive function evaluation, over- 
lays. Includes linking loader, library manager, 
and library containing general purpose, file ИО, 
and floating point functions. Lacks initializers, 
statics, floats and longs. Documentation in- 
cludes “Тһе C PROGRAMMING LANGUAGE" 
by Kernighan and Ritchie .... ..... $145/$25 


Г] WHITESMITHS C COMPILER — The ultimate 
© in systems software tools. Produces faster 
® code than a pseudo-code Pascal with more 
extensive facilities. Conforms to the full UNIX* 
Version 7 C language. described by als at 
and Ritchie, and makes available over 75 func- 
tions for performing МО, string manipulation 
and storage allocation. Linkable to Microsoft 
REL files. Requires 60K CP/M ,.... $630/$30 


MICROSOFT 


О BASIC-80 — Disk Extended BASIC, ANSI 
(D compatibile with long variable names, 
@ WHILE/WEND, chaining, variable length file 

nacomis. 5... pu $325/$25 


[1 BASIC COMPILER— Language compatible 
© with BASIC-80 and 3-10 times faster execution. 
@ Produces standard Microsoft retocatable bi- 
nary output. includes MACRO-80, Also linkabie 
to FORTRAN-80 or COBOL-80 code 
оО ын. cmm esl $350/$25 


[1 FORTRAN-80 — ANSI 66 (except for COM- 
(D PLEX) plus many extensions. Includes relocat- 
& able object compiler, linking loader, library with 
manager. Aiso includes MACRO-BO (see 
oo Me $425/$25 


O COBOL-80 — Level 1 ANSI '74 standard 
© COBOL plus most of Level 2. Full sequential, 
® relative, and indexed file suppor with variable 
file names. STRING, UNSTRING, COMPUTE, 
VARYING/UNTIL, EXTEND, CALL, COPY. 
SEARCH, 3-dimensional arrays, compound 
and abbreviated conditions, nested IF. Powerfu! 
interactive screen-handling extensions. In- 
cludes compatible assembler, linking loader. 
and relocatable library manager as described 
under MACRO-80 .... .......... $700/$25 


O MACRO-80 — 8080/280 Macro Assembler. 
(D Intel and Zilog mnemonics supported. Relocat- 
& able linkable output. Loader. Library Manager 
and Cross Reference List utilities 
сн ИЕ, о ee $149/$15 


O muSIMP/muMATH — muSIMP is a high level 
(D programming language suitable for symbolic 
nd semi-numerical processing. Implemented 
sing a fast and efficient interpreter requiring 
only 7K bytes of machine code. muMATH is a 
package of programs written in muSIMP. The 
package performs sophisticated mathematical 
functions. Keeps track of up to 611 digits. Per- 
torms matrix operations on arrays: transpose, 
multiply, divide, inverse and other integer pow- 
ers. Logarithmic, exponential, trigonometric 
simplification and transformation, symbolic dif- 
ferentiation with partial derivatives, symbolic in- 
tegration of definite and indefinite integrals. 
Requires 40K CP/M. ............. $250/$20 


O muLISP-79 — Microcomputer implementation 
(D of LISP The interpreter resides in only 7K bytes 
of memory yet includes 83 LISP functions. Has 


Олт precision integer anthmetic expressed 


in any radix from 2 to 36. muLISP-79 includes 
-complete trace facility and a library of useful 
functions and entertaining sample 
programs. ............. 3.29.5 әй $200/$15 


Г] ХМАСНО-86-- 8086 cross assembier. All 
(D Macro and utility features of MACRO-BO pack- 
age. Mnemonics slightly modified from Intel 
ASMB86. Compatibility data sheet 
i RM d. $275/$25 


Г] EDIT-80 — Very fast random access text editor 
© for text with or without line numbers. Global and 
intra-line commands supported. File compare 
utility іпсідейі. ..................4 $89/$15 


Г] PASCAL/M* — Compiles enhanced Standard 
® Pascal to compressed efficient Pcode. Totally 
CP/M compatible. Random access files. Both 
16 and 32-bit Integers. Runtime error recover y. 
Convenient STRINGs. OTHERWISE clause on 
CASE. Comprehensive manual (90 pp. inde- 
xed) SEGMENT provides overlay structure. 
INPORT, OUTPORT and untyped fites for arbi- 
trary ИО. Requires 56K CP/M. Specify 1) 8080 
CP/M, 2) 280 CP/M, or 3) Cromemco 
GROS? Somos... ess $175/$20 


Г] PASCAL/Z — 7280 native code PASCAL com- 
Ф piler. Produces optimized, ROMable re-entrant 
G code. All interfacing to CP/M is through the 
support library. The package includes compiler, 
relocating assembler and linker, and source 
for all library modules. Variant records, strings 
and direct МО are supported. Requires 56K 
UP. nw. oan! Tm re шетте». M $395/$25 


Г] PASCAL/MT — Subset of standard PASCAL. 
% Generates ROMable 8080 machine code. 
& Symbolic debugger included. Supports inter- 
rupt procedures, CP/M file І/О and assembly 
language interface. Real variables can be BCD, 
software floating point, or AMD 9511 hardware 
floating point. Includes strings enumerations 
and record data types. Manual explains BASIC 
P PASCAL conversion. Requires 32K ..$250/ 
0 


Г] APL/V80— Concise and powerful language for 
(D application software development. Complex 
@ programming problems are reduced to simple 


active workspace, shared variables, arrays of 
up to 8 dimensions, disk workspace and сору 
object library. The system also supports auxil- 
іагу processors for interfacing 1/О ports. Re- 
quires 48K CP/M and serial APL printing termi- 
0 арт, н РНР (ako il $500/$30 


C] ALGOL-60— Powerful block-structured іап- 
Ф guage compiler featuring economical run-time 
dynamic allocation of memory. Very compact 
(24K total RAM) system impiementing almost 
all Algol 60 report features plus many powerful 
extensions including string handling direct disk 
address ИО ӨБ................... 5199/520 


[] CBASIC-2 Disk Extended BASIC—Non- 
% interactive BASIC with pseudo-code compiler 
and run-time interpreter. Supports full file con- 
trol, chaining, integer and extended precision 
variables, etc. ... ..,. .... ......85120/515 


Y ow) expressions in APL. Features include up to 27K 


MICRO FOCUS 


O STANDARD CIS COBOL — ANSI '74 COBOL 
© standard compiler fully validated by U.S. Navy 
tests to ANSI level 1. Supports many features to 
level 2 —: ae loading of COBOL 
modules and a full ISAM file facility. Also, pro- 
gram segmentation, interactive debug and 
powerful interactive extensions to support pro- 
tected and unprotected CRT screen formatting 
from COBOL programs used with any dumb 
сада a i cere в $850/$50 


Ф 
Lifeboat Associates, 1651 Third Avenue, М.Ү., N.Y. 10028 (212) 860-0300 Telex: 220501 
Neu іп der Schweiz Lifeboat Associates GmbH, Aegeristr. 35, 6340 Baar Telefon 042/31 2931 


Software 
with / Mangal 


Manual Alone 


O FORMS 2— САТ screen editor. Output is 
(0 COBOL data descriptions for copying into CIS 
COBOL programs. Automatically creates a 
query and update program of indexed files 
using CRT protected and unprotected screen 
formats. No programming experience needed. 
Output pagam directly compiled by STAN- 
DARD'GIS СОВОК... $200/$20 


EIDOS SYSTEMS 


ГІ KISS — Keyed Index Sequential Search. Offers 
(D complete Multi-Keyed Index Sequential and Di- 
rect Access file management. Includes built-in 
utility functions for 16 or 32 bit arithmetic, 
string/integer conversion and string compare. 
Delivered as a relocatable linkable module in 
Microsoft format for use with FORTRAN-BO or 
@ НО M. MNT $335/$23 
О KBASIC — Microsoft Disk Extended BASIC 
© version 4.51 integrated by implementation of 
nine additional commands in language. Pack- 
age includes KISS. REL as described above, 


and a sample mail list program. ....$585/$45 
To licensed users of Microsoft BASIC-80 
(MBASIC) ...... (мел Pr $435/$45 


ГІ XYBASIC Interactive Process Control 
BASIC — Full disk BASIC features plus unique 
commands to handle byte rotate and shift and 
to test and set bits. Available in several ver- 
sions: 


Integer ROM squared,,........... $350/$25 
Integer СР/М.................... $350/$25 
Extended ROM squared .......... $450/$25 
Extended CP/M ....,......... ,..$450/$25 


O RECLAIM —A utility to validate media under 
CP/M. Program tests a diskette or hard disk 
surface for errors, reserving the imperfections 
in invisible files, and permitting continued 
usage of the remainder. Essential for any hard 
disk. Requires CP/M version 2. ...... /$5 


O BASIC UTILITY DISK —Consists of: (1) 
® CRUNCH-14— Compacting utility to reduce 
the size and increase the speed of programs in 
Microsoft BASIC 4.51, BASIC-80 and TRS-80 
BASIC. (2) DPFUN — Double precision subrou- 
tines for computing nineteen transcendental 
functions including square root, natural log, log 
base 10, sine, arc sine, hyperbolic sine, hyper- 
bolic arc sine, etc. Furnished in source on dis- 
kette and documentation ........... $50/$35 


О STRING/B0 — Character string handling pius 
routines for direct CP/M BDOS calls from 
FORTRAN and other compatible Microsoft lan- 
guages. The utility library contains routines that 
enable progre:ns to chain to a COM file, retrieve 
command line parameters and search file direc- 
tories with full wild card facilities. Supplied as 
linkable modules in Microsoft format. $95/$20 


L] STRING/80 source code available 
separately — ................. ои $295/NA 


O THE STRING ВІТ —– FORTRAN character 
® string handling. Routines to find, fill, pack, 
move, separate, concatenate and compare 
character strings. This package completely 
eliminates the problems associated with 
character string handling in FORTRAN. 
Supplied with source ...... Иена $65/$15 


Г] VSORT — Versatile sort/merge system for fixed 
® length records with fixed or variable length 
fields. VSORT can be used as a stand-alone 
package or loaded and called as a subroutine 
from CBASIC-2. When used as a subroutine, 
VSORT maximizes the use of buffer space by 
saving the TPA on disk and restoring it on com- 
pletion of sorting. Records may be up to 255 
bytes long with a maximum of 5 fields. Upper/ 
lower case translation and numeric fields 
supported. -—— В $175/$20 


[1 CPM/374X — Has full range of functions to cre- 
ate or re-name an IBM 3741 volume, display 
directory information and edit the data set con- 
tents, Provides full file transfer facilities be- 
tween 3741 volume data sets and CP/M 
Bets... een... nee Ит. $195/$10 


Pea gue = 


CPAids* 


O MASTER TAX — Professional tax preparation 
© program. Prepares schedules А, B, C, D. Е, Е, 
t С, В/ВР SE, TC, ES and forms 2106, 2119, 
2210, 3468, 3903, 2441, 4625, 4726, 4797, 
4972, 5695 and 6521. Printing сап be on readily 
available, pre-printed continuous forms, оп 
overlays, or on computer generated, IRS ap- 
proved forms. Maintains client history files and 
is interactive with CPAids GENERAL LEDGER 
| (see below) .,,....,. ..........$995/$30 


O STANDARD TAX — As above for schedules А, 

+ B.C, D, E, С, R/RP SE, TC and forms 2106 and 
2441. Also, does not maintain client histor 
fle Жуу... жй... eee $495/$ 


O GENERAL LEDGER il — Designed for CPAs. 
+ Stores complete 12 month detailed history of 
transactions. Generates financial statements, 
depreciation, loan amortizations, journals, trial 
balances, statements of changes in financial 
position, and compilation letters. Includes 
payroll system with automatic posting to gen- 
eral ledger. Prints payroll register, W2s and 
payroll checks... ... B qu .$450/$30 


Software 
with 
Manual 


Manual 
Alene 


T/MAKER — Powerful new tool for preparing 
management reports with tabular data. Makes 
financial modeling projects easy. Do you want a 
UM weekly profitability report? Set up the table and 

compute. Just change the sales figures for next 
week and compute. You have a new report! 
T/MAKER includes a full screen editor for 
setting up tables which pages left, right, up 
and down. Compute includes standard anth- 
metic, percents, exponents, common tran- 
scendental functions, averages, maxima, 
minima, projections, etc. Requires 48K CP/M 
and CBASIC-2 Tnm $275/$25 


(] BSTAM — Utility to link one computer to another 
® also equipped with BSTAM. Allows file transfers 
at full data speed (no conversion to hex), with 
CRC block control check for very reliable error 
detection and automatic retry. We use it! It's 
great! Full wildcard expansion to send *. COM, 
etc. 9600 baud with wire. 300 baud with phone 
connection. Both ends need one. Standard and 
% versions can talk to one another. .$150/$10 


WHATSIT?* — Interactive data-base system 
using associative tags to retrieve information by 
subject. Hashing and random access used for 
fast response. Requires CBASIC-2 .$175/$25 


ГІ SELECTOR 11-С2 — Data Base Processor to 
MES and maintain multi-key data bases. 
Prints formatted sorted reports with numencal 
summaries or mailing labels. Comes with sam- 
ple applications, including Sales Activity, Inven- 
tory, Payables, Receivables, Check Register, 
and Client/Patient Appointments, etc. Requires 
CBASIC-2. Supplied in source .. ,. .$295/$20 


Г] GLECTOR— General Ledger option to 
SELECTOR III-C2. Interactive system provides 
for customized COA. Unique chart of transac- 
tion types insure proper double entry book- 
keeping. Generates balance sheets, P&L 
statements and journals. Two year record al- 
lows for statement of changes in financial posi- 
tion report. Supplied in source. Requires 
SELECTOR tli-C2. CBASIC-2 and 56K 
МЕН, Loi aa Sa ee dia a eed $350/$25 


(1 CBS — Configurable Business System is а 
comprehensive set of programs for defining 
custom data files and application systems with- 
out using a programming language such as 
BASIC, FORTRAN, etc. Multiple key fields for 
each data file are supported. Set-up program 
customizes system to user's CRT and printer. 
Provides fast and easy interactive data entry 
and retrieval with transaction processing. 
Report generator program does complex calcu- 
lations with stored and derived data, record 
selection with multiple criteria, and custom for- 
mats. Sample inventory and mailing list sys- 
tems included. No support language 
required .................... ... $295/$40 


кат. 


MICRO DATA BASE SYSTEMS 


ГІ HOBS— Hierarchical Data Base System. 
CODASYL oriented with FILEs, SETs, REC- 
ORDs and ITEMs which are ail user defined. 
ADD, DELETE, UPDATE, SEARCH, and 
TRAVERSE commands supported. SET order- 
ing is sorted, FIFO, LIFO, next or prior. One to 
many set relationship supported. Read/write 
protection at the FILE ievel. Supports FILEs 
which extend over multiple floppy or hard disk 
devices. 


MDBS — Micro Data Base System. Full network 
data base with all features of HDBS plus multi- 
level read/write protection for FILE, SET. REC- 


ORD and ITEM. Explicit representation of one: : 


to one, one to many, many to many, and many to 
one SET relationships. Supports multiple 
owner and multiple record types within SETs. 
HDBS files are fully compatible. ' 


НОВ5-280 version 


When ordering, specify one of the language 
interfaces listed below. Additional language in- 
terfaces available at time of purchase for $100 
or $125 if purchased later. 


““Тһе single manual covering HDBS and 
MDBS when purchased alone comes without 
specific language interface manual. Manuals 
are available for the following Microsoft lan- 
guages: 

1) MBASIC 4.51, 2) BASIC-80 5.0, 3) Compiled 
BASIC or FORTRAN-80, 4) COBOL-80, 5) 
|l oclo. "Pv $NA/$10 


MICROPRO 


SUPER-SORT I— Sort, merge, extract utility as 
и absolute executable program or linkable mod- 
ule in Microsoft format. Sorts fixed or variable 
records with data in binary, BCD. Packed Deci- 
mal, EBCDIC, ASCII, floating & fixed point, ex- 
ponential, field justified, etc. Even variable 
number of fields per record! .$225/$25 


(1 SUPER-SORT Il — Above available as abso- 
Ф lute program only . . 2. .$175/$25 


SUPER-SORT 1И—Аз$ || without SELECT/ 
© EXCLUDE _...,.,.......,....,... 81257825 


| | DATASTAR — Professional forms control entry 
© and display system for key-to-disk data cap- 
ture. Menu driven with built-in learning aids. 
Input field verification by length, mask, attribute 
(i.e. upper case, lower case, numeric, auto-dup, 
etc.). Built-in arithmetic capabilities using keyed 
data, constant and derived values. Visual feed- 
back for ease of forms design. Files compatible 
with CP/M-MP/M supported languages. Re- 
quires 32K CP/M .. ...$350/$35 


4 € à à ow e 4 а 


4.7... * 


Sottware 
with 
Menus! 


LUI 
Alone 
L] WORD-STAR — Menu driven visual word pro- 
(D cessing system for use with standard terminals. 
Text formatting performed on screen. Facilities 
for text paginate, page number, justify, center 
and underscore. User can print one document 
while simultaneously editing a second. Edit 
facilities include global search and replace, 
Read/Write to other text files, block move. etc. 
Requires CRT terminal with addressable cursor 
REDE РОСТОН ОИ $445/$40 


[] WORD-STAR-MAIL-MERGE — As above with 
(D option for production mailing of personalized 
documents with mail lists from DATASTAR or 
[ШАШ]... P gar $575/$40 


C WORD-STAR Customization Notes— For 
sophisticated users who do not have one of the 
many standard terminal or printer configura- 
сота in the distribution version of RD- 

AR 


Г] WORD-MASTER Text Editor—In one mode 
© has superset of CP/M's ED commands includ- 
ing global searching and replacing. forwards 
and backwards in file in video mode, provides 
full screen editor for users with serial address- 
able-cursor terminal .............. $145/$25 


O TEXTWRITER Н — Text formatter to justify and 
® paginate letters and other documents. Special 
features include insertion of text during execu- 
tion from other disk files or console, permitting 
recipe documents to be created from linked 
fragments on other files. Has facilities for sorted 
index, table of contents and footnote insertions. 
Ideal for contracts, manuals, etc. Now compati- 
ble with Electric Pencil* and Word-Star pre- 
cg REO. oie oru rne eon $125/$20 


Kat, ucla) 
ate Кач. 


(1 General accounting software for small busi- 

(D nesses. Each product сап be used alone or with 

1 automatic ping to the general ledger. 
Supplied in source for Microsoft BASIC 4.51. 


GENERAL LEDGER ............. $530/$40 
ACCOUNTS PAYABLE .......... $530/$40 
ACCOUNTS RECEIVABLE ....... $530/$40 
РАНЕ. 52.2” 2222. 30/$40 
INVENTORY э; 9. ла $650/$40 
ALSO: 

MAILING ADDRESS .............$530/$40 
PROPERTY MANAGEMENT ..... $925/$40 


GRAHAM-DORIAN SOFTWARE 
SYSTEMS 


O Comprehensive accounting software written in 

© CBASIC-2 and supplied in source code. Each 

& software package сап be used as a stand-alone 

T system or integrated with the General L r 
for automatic posting to ledger accounts. Re- 
quires CBASIC-2. 


GENERAL LEDGER ............; $805/$40 
ACCOUNTS PAYABLE ..... .... 5805/540 
ACCOUNTS RECEIVABLE ....... /$40 
INVENTORY SYSTEM ..,.... ... $555/$40 
JOB COSTING .................: $805/$40 
APARTMENT MANAGEMENT ....$805/$40 
GASH REGISTER .............., $805/$40 


[] POSTMASTER — A comprehensive package 
% for mail list maintenance that is completely 


“yy. menu driven. Features include keyed record 
1; 
1; 


‘extraction and label production. A form letter 
program is included which provides neat letters 
on single sheet or continuous forms. Includes 


i aM- NAD file translator. Requires CBASIC-2 


"—— — —— E $150/$20 


STRUCTURED SYSTEMS GROUP 


O Complete interactive accounting software for 

ў business. Each product can be used stand- 
alone or with automatic posting to the general 
ledger. Each product is thoroughly tested and 
very well documented. Each product requires 
CBASIC-2. 


GENERAL LEDGER ,...........: 20/$40 
ACCOUNTS RECEIVABLE $820/$40 
ACCOUNTS PAYABLE 5820/540 
uo a ^5 um $820/$40 


INVENTORY CONTROL 


"TN 


NEW!NEWSLETTE 
FROM LIFEBOAT 


* Latest Version 
Numbers List 
of Software 


* Update on 
CP/M Users Group 


* The Great ZOSO Speaks 
Out from Behind the Scenes 


$18 ppd. tor 12 issues (U.S., Canada, 
Mexico). Elsewhere $40. 

Send Check to “Lifelines,” 1651 Third Avenue, 
New York. N.Y. 10028 or use your VISA or 
Mastercharge — call (212) 722-1700 


Copyright © 1980 Lifeboat Associates. No por- 
tion of this advertisement may be reproduced 
without prior permission. Mud 


—— 


Software [] THE C PROGRAMMING LANGUAGE —By 
E i Kernighan and Ritchie. The standard textbook 


(1 ANALYST — Customized data entry and repon- 
T ing system. User specifies up to 75 data items 
per record. Interactive data entry, retrieval, 
and update facility makes information 
management easy. Sophisticated report 
generator provides customized reports using 
selected records with multiple level break- 
points for summarization. Requires a disk sort 
utility such as QSORT, SUPER-SORT or 
VSORT and CBASIC-2 ........... $250/$15 


LETTERIGHT — Program to create, edit and 
type letters or other documents. Has facilities to 
enter, display, delete and move text, with good 
video screen presentation. Designed to inte- 
grate with NAD for form letter mailings. Re- 
quires CBASIC-2 ................. $200/$25 


[1 NAD Name and Address selection system— 
Interactive mail list creation and maintenance 
program with output as full reports with refer- 
ence data or restricted information for mail 
labels. Transfer system for extraction and trans- 
fer of selected records to create new files. Re- 
quires CBASIC-2 $100/$20 


[] QSORT —Fast sort/merge Reaper for files 
with fixed record length, variable field length 
information. Up to five ascending or descend- 
ing keys. Full back-up of input files created 

Jis: o Ыра Жеб пан See $100/$20 


* ** * * * x 


CONDIMENTS 
kkk X kK * * 


Г] HEAD CLEANING DISKETTE — Cleans the 
drive Read/Write head in 30 seconds. Diskette 
absorbs loose oxide particles, fingerprints, and 
other foreign particles that might hinder the per- 
formance of the drive head. Lasts at least 3 
months with daily use. Specify 5" or 8". 

Single sided $20 each/$55 for 3 
Double sided ........... $25 each/$65 for 3 


ГІ FLIPPY DISK KIT — Template and instructions 
to modify single sided 5%” diskettes for use of 
second side in single sided drives ..... $12.50 


Г] FLOPPY SAVER — Protection for center holes 
for 5" and 8” floppy disks. Only 1 needed per 
diskette. Kit contains centering post, pressure 
tool and tough 7 mil mylar reinforcing rings for 
25 diskettes. 


орех bg t| 9 ]9 э 9 4» 4» 
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оп the language. Recommended for use by 
BDS С, tiny C, and Whitesmiths C users . $12 


ГІ STRUCTURED MICROPROCESSOR PRO- 
GRAMMING — By the authors of SMAL/80. 
Covers structured programming, the 8080/ 
8085 instruction set and the SMAL/80 lan- 
ЙӘ POMPIERS - $20 


ACCOUNTS PAYABLE & ACCOUNTS 
RECEIVABLE — CBASIC —By Osborne/ 


McGraw-Hill ........................., $20 
GENERAL LEDGER — CBASIC — Ву 
Osborne/McGraw-Hill ........ t .. $20 


ГІ PAYROLL WITH COST ACCOUNTING — 
CBASIC — by Osborne/McGraw-Hili .....$20 


[] LIFEBOAT DISK COPYING SERVICE— 
Transfer data or programs from one media for- 
mat to another at a moderate cost . from $25 


* dh db db dh dh: 
Hearty Appetite. 


* db. * dO db db: 


*CP/M and MP/M are trademarks of Digital Re- 
search. 

Z80 is a trademark of Zilog, inc. 

UNIX is a trademark of Bell Laboratories. 
WHATSIT? is a trademark of Computer Head- 
ware. 

Electric Pencil is a trademark of Michael 
Shrayer Software. 

TRS-80 is a trademark of Tandy Corp. 
Pascal/M is a trademark of Sorcim. 

SoftCard is a trademark of Microsoft. 

Apple is a trademark of Apple Computer. 
PASM. PLINK, BUG andy BUG are trademarks 
of Phoenix Software Associates Ltd. 

cr ig is a trademark of Computer Tax Ser- 
vice, Inc. 


t Recommended system configuration consists 
of 48K CP/M, 2 full size disk drives, 24x 80 CRT 
and 132 column printer. 


М Modified version available for use with CP/M as 
implemented on Heath and TRS-80 Model I 
computers. 


© User license agreement for this product must 
be signed and returned to Lifeboat Associates 


E m... наас оо V before shipment may be made. 

Уа о а ,.,,........5.>......:1 7.95 с рәв es iL ү 
8". Kit 9 жер фэн и қа алды 5 die Ф This product Includes/eXcludes the language 
Palos lol ANNE $8. % manual recommended in Condiments. 


Г] PASCAL USER MANUAL AND REPORT — 
By Jensen and Wirth. The standard textbook on 
the pot Есш Recommended for use by 
Pascal/Z, Pascal/M and Pascal/MT users $12 


® Seria) number of CP/M system must be 
supplied with orders. 


Ф Requires 280 CPU. 


Ordering Information 


MEDIA FORMAT ORDERING CODES 
When ordering, please specify format code. 


LIFEBOAT ASSOCIATES MEDIA FORMATS LIST 
Diskette, cartridge disk and cartridge tape format codes to be 
specified when ordering software for listed computer or disk 
systems. All software products have specific requirements in 
terms of hardware or software support. such as MPU type, 
memory size, support operating system or language. 


Computer aystem Format Code Computer eyetem Format Code Computer system Format Code 
Altair 8800 Disk . Зее MITS 3200 IMS 5000 . .RA . Research Machines 8’ А Al 
AROS ........ ..... ..... ....А** IMS 8000 VAT 4 А1" Research Machines 54", .RH 
Apple + SofiCard 13 Sector ....АС IMSA] VDP-40 .. . А4** REX ... mum ‚Оз 
Apple + SofiCard 16 Sector ...НН IMSAI) VDP-42 ... . .R4** Sanco 7000 5\" яо 
BASF System 7100 ...RD МСА! VDP-44 .A5* SD Systems В" At" 
Blackhawk Singie Density ...... ОЗ IMSAIVDP-BO .............,.. АТ" SD Systems 5%" .. .... R3 
Blackhawk Micropolis Mod 11 Q2 intecolor . ... ...беві5С intecotor Sorcerer ...... Зее Exidy Sorcerer 
CDS Versatiie3B |. . .. Q1 intel MDS Single Density ........ А1 Spacebyte Prev are Al 
CDS Versatile 4 02 imertec SuperBrain DOS 0.1 . .H7 SuperBrain „„ Ses Intertet 
COMPAL-80 .Q2 Intertec SuperBrain DOS 0.5-2 Х АЈ Tarbell .. — ы 
Cromemco System3 .. Al’ Intertec SuperBrain DOS 3.X .... AK ТЕ! 5у" . , ,.R3 
Cromemco 220 ..R6 ISC Intecolor B063/8350/8963 АЛ ТЕ! ....... ................AT1* 
CSSN BACKUP (tape) ‚ .T1# Kontron Р51-80 .,.............. RF Thinkertoys .. See Marrow Discus 
DOES к. ..Al' Меса5%” P6  TRS-80 Model l 5%" .........., R2 
Digi-Log Microterm II . ‚О Micromation ТН5-80 Model | + FEC Freedom RN 
Digital Microsystems ..А1" (Except TRS-80 below) AT — TRS-80 Model | + Micromation . .А4* 
Discus . .бев Morrow Discus Місгорон5 Mod | . ...Q1  TRS-80Modell« Omikron 574° НМ 
Durango F-85 ris -AL Місгорой5 Mod 11 ..Q2 TAS-80 Моде! | + Omikron 8&' ...A1 
Dynabyte DB8/2 RT MITS 3200/3202 . ..B1 ТА5-80 Modeli- Shuffleboard 8 A1 
Dynabyte 088/4 .. .. . AT Morrow Discus ‚ .А1" TRS-B0 Model li piri ы ЖАП" 
Exidy Sorcerer + Lifeboat CP/M .O2 Moslek ... ..А1 У0ОР-40/42/44/80 .. See IMSAI 
Exidy Sorcerer + Exidy CP/M ., O4 MSD 5%” 2%, „вау; RC VetoMZ 2. suu 
Heath НВ» H17/H27 .......... P4 Молћ Star Singie Density P1 Versatile ...... Sea CDS Versatile 
Heath H89 + Lifeboat CP/M — ..P4 North Star Double/Quad . ...P2 Vista V80 5%” Single Density .. .P5 
Heath H89+ Magnolia CP/M .. P7 Nylac Single Density . Q3 X Vista V200 57а" Double Density ..Р6 
Helios i ‚Зее Processor Technology | Муіас Micropolis Mod II Q2 Zenith 289 - Lifeboat CP/M .. .P4 
Horizon . .,See North Siar Ohio Scientific СЗ АЗ Zenith 289 + Magnolia CP/M — .P7 
iCOM 2411 Micro Floppy R3 Onyx С8001 .. T24 
КОМ 3712 .. - m i Pertec PCC 2000 ... 4 А1" 
СОМ 3812 . . А А1" — Processor Technology Helios I| .B2 
СОМ 4511 5440 Cartridge Quay 500 .RO 

CP/M 14 т , ..—DQi* Quay 520 қ . ВР 
ІСОМ 4511 5440 Cartridge RAIR Single Density . R9 

CP/M 2.2 . 02% НАА Doubie Density RE 


Prices F.0.B. New York. 
Shipping, handling and C.O.D. 
charges extra. 


Manual cost applicable against "' 


price of subsequent software 
purchase. 


The sale of each propnetary 
software package conveys a 
license for use on one 
system only. 


x. СӘ 
VISA 
ae) 


Single-Side Single-Density disks 
are supplied for use with Doubie- 
Density and Double-Side 8 soft 
sector formal systems 


МСА! formats are single density 
with directory offset of zero 


A media surcharge of $25 for or- 
ders on tape formats T1 and T2 and 
of $100 for orders on disk formats 
D1 and D2 will be added. 


The list of avatiable formats is sub- 
jeti to change without notice. п 
case of uncertainty, сай to confirm 
the format code for any particular 
equipment 


Circle 80 on inquiry card. 


HANDLER 
CONCESSIONAIRES 
DISTRIBUIDORES 


O.E.M. Address 0 1 2 3 4 5 6 7 8 9 A B С D E Ғ 


AUSGEZEICHNETE GROSS = 
HANDELSPREISE stellen nur einen 000 00 00 00 00 00 00 00 00 04 02 ТР 04 00 00 00- 


сызы ташы ЖА рә ye и раа 010 оо 00 00 00 00 00 08 08 1С 2A 2A 2A ІС 08 08 00 
іп Verbindung. (Wir sprechen 020 00 00 00 00 00 00 00 ЗЕ 08 08 08 08 00 00 00 00 
ici, 030 00 00 00 00 OO 00 22 22 22 3E 22 22 1C 00 00 00 
040 00 00 00 00 00 00 1C 10 10 10 10 10 10 10 10 00 
050 00 00 00 00 00 00 OC 10 20 3C 20 10 OC 00 00 00 « 
060 00 00 00 00 00 00 08 08 08 1C 2A 49 7Ғ 08 08 00 v 
070 00 00 00 00 00 00 00 00 08 14 22 41 7F 00 00 00 ¥ 
080 оо 00 00 00 00 OO 08 OB 7Ғ 49 2A 1С 08 OB 08 O0 ^ 
090 00 00 оо 00 00 00 04 08 08 08 08 10 OO OO 00 00 Y 


ОАО 00 00 00 00 00 OO 00 00 18 24 24 18 00 OO OO 00 e 


г D Е e 


UN EXCELLENT PRIX DE GROS 080 00 00 00 00 00 00 ТЕ 41 41 41 41 49 49 49 ТЕ 00 П 
пе représente qu’un seul aspect de 
notre programme de distribution in- oco 00 00 00 OO OO 00 7F 41 41 41 41 41 41 41 ТЕ 000 
ternationale. Mettez-vous еп contact 
aec npuxzujoud bui pour recevolr 000 00 00 00 00 00 00 00 ЗЕ 08 08 08 ЗЕ 00 00 00 00 T 
рма Nansen: Mn quart OEO 00 00 00 00 00 00° 00 08 08 08 08 ЗЕ 00 00 00 00 Т 


français!) 
OFO 00 00 00 00 00 00 00 ІС 22 41 49 41 22 1C 00 00 о 


100 00 00 00 00 00 00 00 00 10 20 7F 20 10 00 00 00 + 
110 00 OO оо OO OO OO OO OO 22 14 08 14 22 00 OO OO = 
120 00 00 00 40 20 10 1E 11 11 OE 00 OO 00 00 00 00 Р 
130 оо 00 оо OO OO 00 10 10 10 10 10 10 10 10 ІС OO f 
140 00 00 00 OO OO 00 OO 01 ЛЕ 26 2A 32 3C 40 00 O0 * 
150 00 00 00 00 OO 00 08 1C 2A 08 08 08 08 08 08 00 | 
EL EXCELENTE PRECIO AL 160 оо 00 00 00 00 00 00 1С 22 35 49 6B 2A 1С 00 00 ® 
MAYOREO que ofrecemos repre- 
senta sólo un aspecto de nuestro 170 00 00 OO 00 00 00 00 08 00 00 7F 00 00 08 00 00 + 
programa de distribución inter- 
nacional. Póngase en contacto con 180 00 00 00 00 00 00 00 OO 08 14 22 41 00 00 00 00 v 
nosotros para informacion más 190 00 00 00 00 00 00 08 08 08 08 08 08 2A ІС 08 OO ! 
ADDS. IND. MICRO 180 00 00 00 00 00 OO 00 OO OO 41 22 14 08 OO 00 OO A 
gl 
« 


detallada. (Se habla español!) 
ANADEX OKIDATA 1B0 00 00 00 00 00 00 7F 41 49 41 7F 41 49 41 7F 00 
APPLE SOROC 
CENTRONICS SUPERBRAIN 1С0 00 00 00 00 00 00 ЗЕ 00 04 08 10 20 10 08 04 00 
CROMEMCO TELEVIDEO 


HAZELTINE TEXAS INSTR. 100 00 00 00 00 00 00 00 OO OO OO OO 00 00 OO 7F OO -~ 
1Е0 00 00 00 00 00 00 ЗЕ 00 10 08 04 02 04 08 10 00 > 


120 00 00 00 00 00 00 00 40 20 7F 08 7F 02 01 00 OO # 


6-8 
ІШЕГІ Table 1: Data that must be programmed into the 2708 erasable programmable read- 
only memory (EPROM) device. This data tells the video display how to form the 
APL characters from a dot matrix. To the left is the address of the data, in the center 


MicRo-ComPUTER BROKERS 


INTERNATIONAL 
68 1 9-P, North 21st Avenue 
Phoenix, Arizona 85015 U.S.A. 
Telephone: (602) 242-9961 
Telex: (0) 668382 


Circle 81 on inquiry card. 


Yer Pascal 4) M 
SUPER-MICRO™ 


Executes Pascal 13x faster than an LSI-11! 


The SUPER-MICRO™ series of X-pert Systems;" 

200 00 00 00 00 00 00 08 1C 2A 2A ІС 08 ТЕ 00 00 00 $ designed by Computex, combine high performance 
with low cost. The X9000 system line features the 
Pascal MICROENGINE""* 16-bit CPU and is 


210 00 00 00 00 00 00 OO 00 00 00 00 00 00 00 00 00 он for celery. 
‘Trademark Western Digital Corp 

220 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
SYSTEM Х9020 


230 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 [| (CPU Manual $19.95) 
240 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 EN 
250 00 00 00 00 00 00 00 00 00 00 00 00 00 OO 00 00 
260 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
270 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
280 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 54195“ 
READY TO RUN 

290 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

SYSTEM FEATURES (partial list) 
240 00 00 00 00 00 00 00 00 00 OO 00 00 OO 00 00 00 Шет 

е 64K bytes RAM/Full DMA 
2B0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 * Flosting point hardware (IEEE standard 

е System software with enhancements 


220 00 00 00 00 00 оо 00 OO 00 00 OO 00 OO OO OO 00 • 2senal, 2 parallel ports 


е Pascal compiler text editors, file manager, 
CPU & memory diagnostics, symbolic Pascal debugger, 


200 00 00 00 00 00 00 00 00 00 00 00 OO 00 00 00 00 linker, utilities and more 
Floppy Diek Drives (2) 
2Е0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 фас = “ыу 
* Double density, single sided 
e Standard 8” diskettes 
2FO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 • Gms track to track 
SYSTEM X9023 
300 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 535005: 
310 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
SYSTEM FEATURES 
320 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 eres 


^ 24 i yr LEE] 
—auPER-MICRO'" =” 
-= System WORD а 

= .PROCESSUH..:.. a 
‘Sis available! ~~ 


330 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
340 00 00 00 00 00 00 4A 2Е 20 57 2Е 20 00 00 00 00 


350 00 00 00 00 00 00 4С 61 6Е 67 6Е 65 72 20 00 00 № уу 
360 00 00 00 00 00 00 57 42 32 4F 53 5A 2F 36 20 00 MODEL Х-920 
DISPLAY/EDIT TERMINAL 
3970 00 00 00 00 92 00 33 2Ғ 34 2Е 37 38 00 00 00 00 Х-920 FEATURES (partial list) (Manual $10) 
е Microprocessor controlled 
380 00 00 00 00 00 00 42 24 18 18 24 42 00 00 00 00 x {= а rn 
е 24 lines x 80 characters 
390 00 00 00 ЗС 02 02 ЗЕ 42 42 42 42 42 00 00 00 00 y Тере тте ее Н 


* Programmable reverse video & underline 
3A0 00 00 00 00 00 00 7E 20 10 08 04 7E 00 00 OO 00 > Metin и 
* Bedit function keys 
380 00 00 00 00 00 00 00 OO 00 41 6A 15 08 00 00 00 ж Жара a 
* 80storable tabbing 
3С0 оо 00 00 00 00 00 ов ов ов 08 00 ов ов 08 08 OO | Se 
е A host of other features, including cursor controls and remote 
300 00 00 00 00 00 00 00 00 08 54 2B 41 00 00 00 00 м commands such ав: clear to nulls, spaces. end of line, end of 
зсгвеп; sat hi, low, zero intensity; set blink, etc 
3E0 00 00 00 00 00 00 00 00 44 2A 11 00 00 00 00 00 ~ "LIMITED TIME cash price. 10% DOWN guarantees 
priority. Master Charge & VISA cards accepted. 
3FO 8 QU 500 00 GO 00 7Р ТЕ ТЕ ТЕ TF TF TP TF ТЕ 90 S . — — 
Prices: Х9000 CPU $2995. Manuat $19.95. X-920 CRT $995. 


. , : М В № Manual $10. Perkin-Elmer “Bantam” CRT $799. X-800 disk 
is the data in hexadecimal form, and to the right is the character formed by the data "ue oc ep lie agg: е 
in that row. Custom systems are also available. We service what we 


sell. Written hardware warranty. Nationwide service 
contracts. Custom software. We provide expert technical 
support. 


(312) 684-3183 


COMPUTEX 


Microcomputer Systems 
"The Computer Experts” 
5710 Drexel, Chicago, IL 60637 
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Photo 3: The APL character-generator circuit is connected by a 
ribbon cable to the socket formerly occupied by the MCM6571 
I» 1 | part on the video display board. Use of sockets enables you to 
ELI 2" A unplug the APL character-generator circuit and plug the 
' MCM6571 back into the video display board if you need to 
reactivate the Greek characters. 


Hexadecimal Old New Hexadecimal Old New 
Code Character Character Code Character Character 


00 x = 10 P 
01 B ф 11 е 
02 Y 1 12 т 
03 ^ 13 
04 14 
05 15 
06 16 
07 17 
08 18 
09 19 
OA 1A 
OB 1B 
OC 1C 
OD 1D 
OE ФЕ 
OF 1F 


60 
7B 
7D 2 


Table 2: Table о character substitution to swap the APL characters for the Greek alphabet апа other seldom- 
used characters in the MCM6571 character-generator chip. 
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‘COMPUTROMCS: EVERYTHING 


50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


FROM COMPUMAX BUSINESS SYSTEMS 


The COMPUMAX business applications programs are written with the novice 
computer user in mind. They are easy to use, yet powerful in their capabilities. Further, 
COMPUMAX supplies the BASIC source code. Thus the programs are easy to modify. 


MICROLEDGER 


This General Ledger system performs the essential functions of dual entry bookkeeping 
and matches revenues and expenses: 
MICROLEDGER includes the following programs.: 

LEDGER 1 - builds and maintains the CHART OF ACCOUNTS file. This file contains 
both current and accumulated totals for each account. 

LEDGER 2 - builds and updates the JOURNAL TRANSACTION file. 

LEDGER 3 - lists both the the JOURNAL file and the CHART OF ACCOUNTS. 

LEDGER 4 - computes the TRIAL BALANCE and executes POSTING of journal trans- 
actions into the CHART OF ACCOUNTS. An AUDIT TRIAL of ali transaction is output. 

LEDGER 5 - produces the PROFIT AND LOSS STATEMENT. 

LEDGER 6- produces the BALANCE SHEET. Assets, liabilities and owners' equities are 
Shown Бу account ӨЛЕ B ЗО... еее re erue $140.00 


MICROPAY 


An Accounts Payable system, MICROPAY includes the following program & functions: 

PAY 1- initializes both Transaction and Master files, then begins the Accounts Payable 
process by inputting and adding records in the Transaction file. 

PAY 2 - allows for changes and deletions of Transaction and Master records. 

PAY 3- reports outstanding Accounts Payables in four categories; under 30 days, 31-60 
days, 61-90 days, and over 90 days. 

PAY 4 - reports all outstanding Accounts Payables for a single customer or for all custo- 
mers, and computes Cash Requirements. 

PAY 5 - reports all outstanding Accounts Payables for a single date or for a range of 
dates and computes the Cash Requirements. 

PAY 6 - lists both the Transactions and Master files. 

PAY 7 - prints checks and accumulates and journalizes Accounts Payables. This pro- 
gram simultaneously creates entries for the MICROLEDGER file. ..........., $140.00 


MICROREC 


An Accounts Receivable system, MICROREC includes the following programs and 
unctions: 

ВЕС 1 - initializes Accounts Receivable files, adds A/R record and prints invoices. 

REC 2 - accepts receipt of customer payments and changes or deletions of A/R Trans- 
action or Master file records. 

REC 3 - reports outstanding Accounts Receivables in four categories; under 30 days, 
31-60 days, 61-90days, and over 90 days. 

REC 4 - reports all outstanding Accounts Receivables for a single customer, or for all 
customers and computes Cash Projections. 

REC 5 - produces reports for all outstanding Accounts Receivables for a single date or 
for a range of dates and computes Cash projections. 

REC 6 - lists Transaction and Master files and accumulates and journalizes Accounts 
Receivables, creating JOURNAL entries which communicate with the MICROLEDGER 
ОМО ПЕ. ее авва рове ане ORELLI LA P E a $140.00 


MICROINV 


This Inventory Control system presents a general method of Inventory Control and pro- 
duces several important reports. Its program includes: 

ІМУ 1- initializes Transaction and Master files and adds and updates Transaction and 
Master records. 

INV 2 - handles inventory issued or received, creating inventory records. This program 
also accumulates and journalizes transactions, producing JOURNAL entries which 
communicate with the MICROLEDGER file. 

INV 3 - lists both Transaction and Master files. 

INV 4 - produces the STOCK STATUS REPORT, showing the standard inventory stock 
data and stock valuation, and the ABC ANALYSIS breaking down the inventory into 
groups by frequency of usage. 

INV 5 - gives а JOB COST REPORT/MATERIALS, showing allocation of materials used 
year-to-date by each job or work code. (This is complemented by the Job Cost Report/ 
Personnel in the MICROPERS program.) 

INV 6 - computes and provides the Е О.О. (Economic Order Quantities)....$140.00 


MICROPERS 


This is a Payroli/Personnel program whose functions inciude: 
PERS 1 - initializes the Master file and allows for entry and updates of Master records. 
PERS 2 - initializes the Payroll file and allows for entry and updates of payroll records. 
PERS 3 - lists an Employee Master Record or the entire Employee Master file; lists a 
single Payroll Record or the entire Payroll file. 
PERS 4 - computes Payroll and prints the PAYROLL REGISTER. Prints PAYCHECKS 
and creates JOURNAL entries to be fed into the MICROLEDGER JOURNAL file. 
PERS 5 - produces the JOB COST REPORT/PERSONNEL, computes the quarterly 941 
bank deposit, and the Annual W-2 ruf. ..................................... $140.00 


Ail COMPUMAX programs available in machine readable format (diskette form) for the 
following machines. 
TRS-80'* Model I 
APPLE II 
PET 


Micropolis 1053/11 
Microsoft under CP/M 
CBASIC under CP/M 
Cromemco 


FROM ADVENTURE INTERNATIONAL (Ву Scott Adams) 


t t. ADVENTURELAND - You wander through an enchanted worid trying to recover 
the 13 lost treasures. You'll encounter wild animals, magical beings, and many 
other perils and puzzles. Can you rescue the Blue Ox from thequicksand? Or find 
your way out of the maze of pits? Happy Adventuring 


PIRATE'S ADVENTURE - "Yo ho ho and a bottle of rum" You'll meet up with the 
pirate and his daffy bird along with many strange sights as you attempt to go from 
your London flat to Treasure Island. Can you recover Long John Silver's lost 
treasures? Happy Sailing, matey 
3. MISSION IMPOSSIBLE ADVENTURE - Good morning, your mission is to...and so 
it starts. Will you be able to complete your mission in time? Or is the world's first 
automated nuclear reactor doomed? This one's well named. It's hard, there is no 
magic, but plenty of suspense. Good luck ..... 
4. VOODOO CASTLE - Count Cristo has had a flendish curse put on him by his 
enemies. There he lies, with you his only hope. Will you be able to rescue him or is 
he forever doomed? Beware the Voodoo Man 


..».-- 
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* APPLE IS A TRADEMARK OF THE APPLE CORP. 


* All orders processed 
within 24-Hours 

* 30-Day money back guarantee 

on all Software (less a $3 

penalty for handling) 


5. THE COUNT - You wake up in a large brass bed in a castle somewhere in Tran- 
sylvani. Who are you, what are you doing here, and WHY did the postman deliver 
a bottle of blood? You'll love this Adventure, in fact, you might say it's Love at First 
Byte 

6. STRANGE ODYSSEY - Marooned at the edge of the galaxy, you've stumbled on 
the ruins of an ancient alien civilization complete with fabulous treasures and 
unearthly technologies. Can you collect the treasures and return or will you end 
up marooned forever? . ,... 


7. MYSTERY FUN HOUSE - Can you find your way completely through the strangest 
Fun House in existence, or will you always be kicked out when the park cíoses? . . . 


8. PYRAMID OF DOOM - An Egyptian Treasure Hunt leads you into the dark re- 
cesses of a recently uncovered Pyramid. Will you recover all thetreasures or more 
likely will you join its denizens for that long eternal sleep? ..... 


9. GHOST TOWN - Explore a deserted western mining town in search of 13 treasures 
From rattlesnakes to runaway horses, this Adventure's got them all! Just remem- 
ber, Pardner, they don't call them Ghost Towns for nothin'. (Also includes new 
bonus scoring system!) $14.95 Per Adventure 


* Note: Apple requires 24K and has no lower case. 
t Recommended for the novice adventurer, with many built-in HELPS! 


FROM PERSONAL SOFTWARE INC. 
VISICHLC ..................... ——————Á Pn $150.00 

Take virtually any problem you would explore using calculator, pen, and paper, 
working in rows and columns. Apply VisiCalc and you'll see why every reviewer of this 
product has said the same thing: VisiCalc is the most useful, most important program yet 
developed for personal computing. 

With VisiCalc, you work with an electronic worksheet of up to 63 columns and 254 
rows. At the juncture of any column and row you can type in words and numbers. VisiCalc 
automatically performs all arithmetic functions, net present value, and transcendental 
functions - instantiy! 


CCA DATA MANAGEMENT SYSTEM 


DMS Features: 

File Creaton and Maintenance: 
e Fields may be alphanumeric, numeric, integer, floating point, or fixed decimal with 
commas. 

e Fields may be COMPUTED FIELDS. DMS will compute any field within a record, 
using constants or other fields in the same record. Functions include add, subtract, 
multiply, divide, and raise exponential powers. 

е Records are easily located, using the SCAN feature. SCAN for records with a field 
over, below, or between a range of values. 

e Records are easily added and updated. DMS "prompts" you with questions. 

е Multi-diskette capabilities for larger files - up to 85,000 characters per file! 

e Sort the records into almost any order, using up to 10 fields as "keys". So you can 
sort for customer numbers; within zip code, for instance. 

е Delete records, "compact" files, and backup files on data diskettes easily. 

Report Features: 

e Print reports with records in any order. 

e Select fields to be printed. 

e Print mailing labels. 

• Numeric totals and subtotals сап be specified when a value іп an unrelated field in 

the same record changes. For example, sort, subtotal, and print according to depart- 

ment, or month, or customer number, or model number. 
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pROFIT WINS AVERAGE PROFIT 
GUARANTEED 91% praces 32% АТ ALL TRACKS-1978 
SHOWS 


THE HORSE SELECTOR И (FLATS) (By Dr. Hat Davis) 


New simplified version of the original Horse Selector. The first Horse Selection System 
to actually caiculate the estimated odds of each horse. 
HIGHER PROFITS (OVER 100%) POSSIBLE THROUGH SELECTIVE BETTING ON: 
e Rates each horse in 10 seconds 
e Easy to follow rules. 
e Can be used with any Appie Il Computer. 
e 100% money back guarantee (returned for any reason). 
® Uses 4 factors (speed rating, track variant, distance of the present race, distance of 
the last race) 
е Using the above factors, the Horse Selector calculates the estimated odds. BET оп 
horses whose actual payoff (from the Tote Board or Morning Lines) is higher than 
payoff based on estimated odds. 
e Using the above factors, the Horse Selector calculates the estimated odds. BET on 
any selected horse with an estimated payoff (based on Tote Board or Morning Lines) 
AN ар than calculated payoff (based on Horse Selector It). 
e Source listing for the TRS-80™, TI-59, HP-67, HP-41, Apple and BASIC Computers. 
* No computer or calculator necessary (although a calculator would be helpful for 
the simple division used to calculate estimated odds) 


FREE Dutching Tables allows betting on 2 or more horses with a guaranteed profit. 
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24 ШИР Smee — NEW TOLL-FREE 
LINE ORDER LINE 


(914) 425-1535 


ADD $2.00 FOR SHIPPING UPS AREAS 
ADD $3.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $4.00 OUTSIDE U.S.A, CANADA & MEXICO 


(OUTSIDE OF N.Y. STATE) 


(800) 431-2818 


Last month in Part 1, I presented 
the first part of a complete plan for 
building a versatile, microprocessor- 
controlled video terminal. Now we'll 
look at the rest of the construction 
details. 

We stopped at the point of 
troubleshooting the 8085 
microprocessor and related circuitry. 
If your tests with oscilloscope and fre- 
quency counter show that everything 
built so far checks out properly, you 
can proceed with the remainder of the 
construction. 


Getting the Debug 
Monitor Operating 

The next step is to install the four 
2114 memory circuits, IC19 (the 
74LS138 that decodes the 2114s), 
IC13 (the 7401 that is used with the 
74LS138 decoder), and IC4 and IC5 
(the two 8212s that are connected 
back-to-back to buffer the 21145). 
The 2716 must be programmed again, 
this time with the entire software 


The numbering sequence of figures, listings, 
and photos is continued from Part 1 of this 
article. 
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Part 2 


Theron Wierenga 
POB 2007 
Holland MI 49423 


package that is given in listing 2. 
Before continuing, let me define 

some terms that are frequently used 

in the next section. Figure 4 on page 

128 is a block diagram relating a 

number of these terms. 

€ Host computer: the computer to 
which your completed video ter- 
minal will be connected. It will 
operate completely independently 
of the terminal circuitry. Com- 
munications between the host 
computer and the video terminal 
will be via a serial interface driven 
by UARTs. 

€ 8085 microprocessor: the com- 
puter that will control the internal 
operation of the video terminal. 

€ Checkout terminal: any standard 
computer terminal with a current- 
loop interface that will be used to 
debug your video terminal's hard- 
ware and software. 

€ Temporary interface: a simple cir- 
cuit that must be built to tem- 
porarily connect your video ter- 
minal to the checkout terminal. 

€ Terminal control software: the 
software that directs the 8085 in 
the procedure of controlling the 
terminal. It operates the display 


Construction of a Fourth- 
Generation Video Terminal: 


and takes care of incoming 
characters and scrolling. This soft- 
ware resides in the 2716 program- 
mable read-only memory. 

€ System monitor: a separate 
operating system that resides 
within the terminal control soft- 
ware. When this monitor is used, 
the 8085 microprocessor "aban- 
dons" the video terminal circuitry, 
and then behaves as a separate 
computer for the checkout ter- 
minal. The monitor allows the user 
to load and display memory loca- 
tions, run simple programs, and 
fill and move blocks of data in the 
memory. The data transfer lines to 
the host computer are not con- 
nected when using the monitor. 


Activating the Monitor 

In normal operation the 8085 
operates as a dedicated micropro- 
cessor. This means that the micro- 
processor's total job is to operate the 
display and process incoming 
characters. The 2716 programmable 
read-only memory can hold 2048 
bytes of program code. Only about 
1500 bytes are needed for the terminal 
control software, so a portion of the 


What's the difference 
between Basic. and Pascal? 


COMPARE THESE APPROACHES TO DRAWING A CIRCLE 


м BASIC 


“This is easy...” 


[00 МОМЕ RO 

110 FOR Тао то 360 STEP 25- 
120 DRAW Ræ СоЪ СТ), Вж SINCT) 
130 NEXT Т 


"Oops, didn't quite meet... 


... but that's easy to fix.” 


оо MOVE RO - 
По FOR “Тао To sco" тер 25 
|20 DRAW ©3603 C), fux SIN CT 
30 NEXT T 


“Oh, now it closes... 
in fact, it overlaps." 


Programming by trial and error 


in Pascal 


"The simplest circle drawn with line 
segments is a regular polygon...” 


procedure Circle (X, Y, Radius: real); 
const Sides = 16; Pi = 3.14159265; 
var  N:integer; Theta: real; 
begin 
Move (X + Radius,Y); 
for N: = 1 to Sides do begin 
Theta: — 2 * Pi * (N/Sides); 
Draw (Radius * cos (Theta) + X, 
Radius * sin (Theta) + Y); 
end; 
end; 


Programming by design 


GET IT RIGHT THE FIRST TIME 


INTERNATIONAL poe e ym EPIRI 
If you like the feel of precision tools, give us a call or return this coupon. BY9 


DISTRIBUTORS 


Australia: Sydney 
Network Computer Services 
290-3677 


Canada: Vancouver 
Valley Software 
(604) 291-0851 


England: London 
Real Time Products 
01-588-0667 
Japan: Tokyo 
Rikei Corporation 


Oregon 
Software 


2340 SW Canyon Road * Portland, Oregon 97201 
(503) 226-7760 • TWX 910-464-4779 


03-345- 141 1 нин анына анын» oe «шына қашан eee eee тоқып eee оқыла B Mili 


Circle 83 on inquiry card. 


BYTE September 1980 127 
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CHOOSE... 


Choose an Apple Desk 


A compact bi-level desk ideal for an Apple 
computer system. This 42" x 31%” desk comes 
with a shelf to hold two Apple disk drives. The 
top shelf for your TV or monitor and manuals 
can also have an optional paper slot to accom- 
odate a printer. 


Choose a Micro Desk 


Get your micro computer off the desk top and 
into the micro shelf under our Designer Series 
desks. Suitable for the North Star, Dynabyte, 
Vector Graphics, and Altos computers. The 
desks come in a variety of sizes and colors. 


Choose a Mini Rack 


Mini racks and mini micro racks have standard 
venting, cable cut outs and adjustable RETMA 
rails. Choose a stand alone bay or a 48", 60", 
or 72" desk model in a variety of colors and 
wood tones. A custom rack is available for the 
Cromemco. 


Choose a Printer Stand 


The Universal printer stand fits the: 


Centronics 70075 Diablo 1600's & 2300's 
Dec LA 34 Т.1. 810% 820 

МЕС Spinwriter Okidata Slimline 

Lear Siegler 3008 Ападех 9500" 


Delivery in days on over 200 styles and colors 
in stock. Dealer inquiries invited. 


ELECTRONIC SYSTEMS 
FURNITURE 

COMPANY 

17129 S. Kingsview Avenue 


Carson, California 90746 
Telephone: (213)538-9601 
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HOST 
COMPUTER 


VIDEO 
TERMINAL 


8085 
MICROPROCESSOR 


[ae ысы ae 7 
| | 
| | 
| | 
| TEMPORARY | 
| \МТЕВЕАСЕ | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| CHECKOUT | 
| TERMINAL | 
| | 
| | 
| | 
La ae TS es 


Figure 4: Block diagram of the connection of the video terminal to the host computer. 
Also shown are the temporary connections to the checkout terminal, used for 


debugging the project. 


additional memory has been filled 
with a completely separate operating 
system which is termed the system 
monitor. By causing the 8085 
microprocessor to execute a TRAP in- 
terrupt, a jump is made to the section 
of memory wherein the system 
monitor resides. In this mode the 
8085 microprocessor and its 
associated circuitry cease to control 
the video terminal circuitry. The 8085 
now behaves as a simple computer 
with a system monitor. Another ter- 
minal, the checkout terminal, is 
necessary to communicate with the 
system monitor; the temporary inter- 
face is also necessary to connect to 
the checkout terminal. 

Construct this interface for tem- 
porary use by breadboarding. A 
schematic diagram was shown in 
figure 3, part 1. Any general-purpose 
computer terminal with a 20 mA 
current-loop interface can now be 
connected to your video-terminal 
board. The 8085 microprocessor will 
be acting as a computer for the 
checkout terminal. Be sure that the 


data rate is the same for both devices. 
If your checkout terminal runs at 110 
bps, you will have to temporarily 
connect a 7040 Hz square wave into 
pins 9 and 25 of the 8251 (IC7), since 
this frequency is not available on the 
video-terminal board. 

When all connections to the tem- 
porary interface are made, open the 
TRAP switch for a moment. The 8085 
microprocessor should send a car- 
riage return, line feed, and question 
mark to your checkout terminal. 
Next, type a letter D, and the ter- 
minal should perform a carriage 
return and line feed. Now type in four 
Os, and it should again perform the 
carriage return and line feed. Lastly, 
type іп “ООЗЕ” and the checkout ter- 
minal should print out four lines of 
memory contents. If you get to this 
point, congratulate yourself, take a 
break, have a glass of wine, and show 
the family you're not as crazy as they 
thought you were to start this project. 

If you were able to get the first test 
program to send out “U” characters, 

Text continued on page 152: 
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A Smal l-Systems Breakthrough! 


UDS Line-Powered Your telephone, combined with a UDS 103 LP or 202 LP modem, can 
put your computer system in contact with the rest of the DP world. 
Data Modems Make three easy snap-in cable connections and either of these FCC- 


approved devices is ready to go on-line. A front-panel rocker switch lets 
you go from voice to data and back again whenever you wish. Either the 
103 or the 202 fits comfortably under your telephone — you'll hardly 
know the modem is there. 


@ 0-300 bps full-duplex (Model 103 LP) 
or 0-1200 bps half-duplex (Model 202 
LP) over ordinary two-wire telephone 


circuits 
@ No AC power required The UDS units are compatible with Bell 103- and 202-series modems. 
@ Fits under your telephone handset SPECIFICATIONS 
@ Easy hook-up OPERATION — full-duplex (Model 103 LP) or half-duplex (Model 202 LP) on two-wire dial- 
тарий ОНУ DATA 1 ATE. о -300 bps (Model 103 LP) or 0 to 1200 bps (Model 202 LP) 
— 0- p or 0 to 
Ф Direct connect to dial-up network DIGITAL INTERFACE — RS-232C on both models; TTY current loop on Model 103 LP. 
@ Better data integrity than acoustic CONTROLS AND INDICATORS — Data/Talk switch; data ON light emitting diode. 


DISTRICT OFFICES: Summit, М J, 201/522-0025 - Blue Bell, PA, 215/643-2336 • Atlanta, 404/952- 
couplers at the same (or lower) price 3463 * Tace oq. 312/441-7450 • Dallas, 214/385-0426 * Santa Ana, 714/972-4619- Sunnyvale, 
Patent Applied For 408/738- “ Boston, 617/875-8868 


Universal Data Systems 


5000 Bradford Drive е Huntsville, AL 35805» Phone 205/837-8100 IDCMA 


Created by Dayner/Hall, іпс., Winter Park, Fiorida 
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New! VP-111 $99 
Microcomputer .... а 


Assembled” and tested. 


Features: 

e RCA 1802 Microprocessor. 

e 1K Bytes static RAM. 

Expandable on-board to 4K. 
Expandable to 32K Bytes total. 

e 512 Byte ROM operating system. 

e CHIP-8 interpretive language or 
machine language programmable. 
Hexidecimal keypad. 

Audio tone generator. 

Single 5-volt operation. 

Video output to monitor or modulator. 
Cassette interface—100 Bytes/sec. 
Instruction Manual with 5 video game 


listings, schematics, CHIP-8, much more! 


Ideal for low-cost control applications. 


Expandable to full VP-711 capability with 


VP-114 Kit. 


*User need only connect cables (included), a 
5-volt power supply and speaker. 


The VP-111 hobby computer: 
Start programming for only 599. 


New low price! $499 Add computer power a 
VP-711, only.......... mg board ata time. 
Completely assembled 
and tested. 


All the features of the VP-111 plus: 
A total of 2K Bytes static RAM. 


With easy-to-buy options, the versatile 
RCA hobby computer means even 
more excitement. More challenges in 
graphics, games and control functions. 
For everyone, from youngster to serious 


Power supply. 
8 Bit input port. hobbyist. | 
8 Bit output port. Built around an RCA COSMAC micro- 


processor, our hobby computer is easy 
to program and operate. Powerful 
CHIP-8 interpretive language gets you 
into programming the first evening. 
Complete documentation provided. 


Send the coupon now... 

Complete the coupon below and mail to: 
RCA MicroComputer Customer Service, 
New Holland Ave., Lancaster, PA 17604. 
Or call toll free (800) 233-0094 

to place your Master Charge or VISA 
credit card order. in Pennsylvania, 

call (717) 397-7661, extension 31 79. 


I/O port connector. 

System expansion connector. 
Built-in speaker. 

Plastic cover. 

Three comprehensive manuals: 

e instruction Manual—20 video game 
listings, schematics, much more. 

e User's Guide—operating instructions 
and CHIP-8 for the beginner. 

e RCA 1802 Users Manual (MPM- 
201B)—complete 1802 reference guide. 


Please send me the items indicated. 
О VP-111 New low cost Microcomputer 
(See description above) ........ 
[1 VP-114 Expansion Kit for VP-111—Includes 
ЗК ВАМ, I/O Port and connectors $ 76 
The original VIP Microcomputer 
(See description above) $199 
RAM On-Board Expansion Kit—Four 
2114 RAM ICs. Expands VP-711 
memory to 4K Bytes 
О VP-590 Color Board—Adds color. Four 
background and eight 
foreground colors ............. 
ПІ ҰР-595 Simple Sound Board—Provides 
256 programmable frequencies. For 
simple music or sound effects. 
Includes speaker .............. 
C) VP-550 Super Sound Board—Turns 
VP-111/711 into a music synthesizer! 
Two independent sound channels. 
Outputs to audio .............. $ 49 
4-Сһаппеі Super Sound—Includes 
VP-576 and demo cassette. Requires 
VP-550 and 4K RAM $ 
C) VP-570 Memory Expansion Board— 
Plug-in 4K HAM memory ....... 
C) VP-580 Auxillary Keypad—Adds two-player 
interactive capability. Connects 


$ 99 


О VP-711 


О VP-44 


C) VP-551 


e b m 3 n э фп oa 9 


$ 95 


to УР-590 or VP-585 ........... 20 
О VP-585 Keypad Interface Board—Interfaces 

two VP-580 Auxiliary Keypads 

dx nr меш... «биги». з» $ 15 
C) VP-560 EPROM Board—lInterfaces two 

2716 EPROMS to VP-111/711 .. $ 34 


Circle 88 on inquiry card. 


Г] VP-565 EPROM Programmer Board— 


Programs 2716 EPROMs. ASCH keyboards. 


КНТІЗӨМШЕЛЕ».....-........... 599 О VP-601 Keyboard—128-character ASCII 

О VP-575 Expansion Board—Provides 4 encoded alphanumeric 8-bit parallel 
bal feret and one unbuffered ВАО ounces eoim 
expansion sockets ............ $ 59 О VP-606 Keyboard—Same as VP-601. 

Г] VP-576 Two-Board Expander—Allows Asynchronous serial output ..... $ 99 
use of 2 Accessory Boards in either О VP-611 Keyboard— Same as VP-601 plus 
I/O or Expansion Socket ....... $ 20 16-key numeric keypad ........ 

[1 VP-700 Tiny BASIC ROM Board —BASIC C) VP-616 Keyboard—Same as VP-606 plus 
code stored in 4K of ROM ...... 16-key numeric keypad ........ 

[1 VP-701 Floating point BASIC for С] VP-620 Cable—Connects VP-601 /611 to 
VP-711 on cassette. Requires 16K ЕРЛІГІН, Жаа ibas 5%» 
Bytes RAM (avail. 7/80) ........ $ 49 П VP-623 Cable—Unterminated for 

О VP-710 Game Manual—Listing for 16 VP -BOT И зесин наанаа $ 20 
exciting games ............... 10 © VP-626 Connector —Male "D" mates to 

О VP-720 Game Мапиа!-!!—Моге games .. $ 15 VP-606/616 .................. $ 7 


Enclosed is $ for items checked plus shipping & handling charge of $3.00. 
Add your state and local taxes $ Total enclosed $. . _ 

| enclose О check or О money order. Or charge my O VISA О Master Charge. 
Credit card account No. 

Master Charge Interbank No. 
Signature (required for credit orders): 
Name (please type or print): 

Street address: GE —— — 
State & Zip: Telephone( ) 


Make checks payable to RCA Corp. Prices and specifications are subject to change without notice. 


Expiration date 


BYTE September 1980 131 


жжке 


ЕСІ a8vd uo рәпицио2 z Suijst] 


= INO “103 НА4ғ- 41% 
à Hdv lI 51} 
9 OL *1NO° 1004 


ANT LAOMANS 171034985: 
ЗМ1100Ч4 SOd YOSHNI 4 


“ANS NMOUMON * 
МОМ 159 Iz* LNOmOS*Z-4I* 
& z^ LI е? 


а 3994 
Я 01 ALAd НӘІН% 


HNS NMOUMOY É 

ANN DINO NAHL HOB=ALAH 431% 
„ НОВ 11 51% 

V 01 ALAR MOT 

лн 01 LNAOUMOY ¢ 


815 504 Я054049 09014 
MON LSY 1-504d-A М05М09% 
АЗИЯ А Sano 01 НӘТ; 
ЗАН LNOMOM МІ 390158 
(7І9М1934 00612:% 

МОУ 159 I=LNAOOMOMs 


MOY 151=м0Уғо 41% 
„очах. LI Si? 
9 NI 4148 HOIHS 


AMNIINOY OYAZ JI: 
240932 LI 51% 
9 01 ЗІАЯ MOIS 


TH NI LNAGIMON 190 1% 


Jd 01 401934: 


“ІН Q4. 401334: 

ЗИ МЕ 4¥OLIAN 49014 
2598 O01 145140 119% 
Ad 01 138340 ANOWS 
& 31991 uude 35d: 
Y*é SLITH 3145‘ 

чән 1чи цул, 


9132 
H4dtO 
09199 


ЕР 
1443 


әп 


2353 
4 


ANILNOY LHOTY YOSHNIS 


10435 
РУД |. 


NIIMOM 
913134 
HZ00 


О = 540443 


Н+ 


NIMOY 
544121543) 
Ново 
149 
19134 


ЗМ11й0мМ ММО YOSHNI 


изм 
АЅУПЭ 
НВТ0“%9 
1194 


HO&5ZO0*H 


díimo» 
9139 
0 

Н“9 


dfi 
Hd IV 
о 

1*9 
WY LOY 


ANTLNOM 


М“ 

H 

W*3 

Ц 

943 

О.П 
c1388*H 
H900 
УНУ$И 


133 
1193 
11193 

134 
11929 

Zr 

13) 


оға 


^он 
13У 
71193 
ZC 
Idd 
NOW 
нл 


14M 
1193 
915 
IAW 
HS 


Ix 
134 
4 WS 
ZI 
Газ 
NOW 
1.34 
71197 
ZF 
Ido 
NOW 
HH] 


df Ч05МП2 


На 
нэх 
NOW 
XNI 
NOW 
vu 
лон 
IX 
1X1 
INV 
9111 


4 


* 


291 13d 


Yan 


‚мио 


28353 


аһ 


th €» 


49138 


“Н419 


935 


m че 4m [Ш 


$ MIN) 


* 


JNILI(IOM 3009 IOYLNOD * 


109893 
1733 


ZBENVE 


63 
ЖЕРІМ 
Мет! М) 

63 
$0013 
104293 

2034 


3z 

69 
$00113 
108993 
0833 
14 
LEETE 


69 
£OctilJ 
гвепсғ 

ВІЗЕ 
гвкпсе 


гоовтсе 
6J 
203319 
1053993 
0034 
24 

63 
2.03399 
102935 
0034 
IZ 
(851992 


63 

ча 

9S 

сс 

35 

él 

аз 
ооодотт 
готзте 
9093 
[АЕ ДУ 


3210 
JZTO 


6210 


зто 
5210 
сгто 
TZTO 
3910 
AFTO 
6910 


‘MS THWASSY 0432VW 0808 


89 TO 
Z9 TO 
99Т0 
T9TO 
ASTO 
сто 
HSTO 


95Т0 
4510 
ТО 
ESTO 
iv TO 


Je TO 
Hv TO 
8v TO 
сто 
ЕРТО 
еето 
TYTO 
ALTO 
НЕТО 
сто 
ВЕТО 
SETO 


voto 
ЕСТО 
CETO 
ТЕТО 
OCTO 
аёто 
аёто 
HE TO 
Вето 
9ETO 
ето 


Т 


24 OL 
"IM ім 


401240: 
401.30 


3M МЕ 404330 
3894 OL 145440 


190 14 
uu i 


t 4994 


3d 01 125320 3408: 
т 31991 WY 1359Я% 
135330 4034 "I LATHS 4 
Olid v НӘІН 3430 NSYWS 
чән) LYYN VU f 

99714 253 139534: 

9 0434: 


JN 


99 ld 686 J53 1364 
9912 353 01 LNIOd: 


ANLINGY 2009 179124 
HAS 9$3=14141)=0: 

б 11Я LH ЛЛӘ У59М% 
ЧУН 1чөп пол 


АМТАПОЧ ЧӨН AV'IdSIU: 

МУНУ АӨ d1dS5IHnst*1412-0* 
£9 LIH Lid TIY МБМ 

УНУ LY 901% 


ANILNOM 035 253! 
J353 ЧН) üNczI* 
0442 LASAY/ LASS 

ы 25а по 


#45 
eu 3 


0 


5404413 


ДЕ 
ED 
LL3SH 4H 


H400 
YHƏJSN 
914X 
049 


ТАМ 
9 I43X 4H 


ЧО 
ZAXN 
HOTO 

ЯН 250 


14510 
ALXN 
HOYO 

YHISN 


33453 
XLXN 
надо 
£) ЕУ, 


J3NILl(IOM 9МІЛІМӘН 


ченә 
3 LIH 
1528 W04 


AHL 34015: 
110 NSYWS 
чән NI! 


YHISN 
Н440 
NINO 


ANTLNOYANS MVH 


ANILNOY ONIWINYH ЧӘН? 
15628 Ways 


AVIdSSIN OLNI YYHƏ J31N3 


$53J4dA3M чоч NUSHI! 
INI JI 2568 3510435: 
АТН LANYALNI MSVM: 


эзчн2 
T5314 


üNV TSe8 39104385 


4001 
71710.43 
541М 
носо 


11010М 3330035 339353 


"IH34 63 ссто 
энэх H3 Тесто 
NOW 9G осто 
ХМІ £c JT TO 
^он 35 JT TO 
Ө «Т ПТТО 
ос M3^ 44318803559 0Ч29Н 0808 

NOW AS JTTO 
IX] QOOOTI 6T TO 
IX! Дей байи 9TTO 
Jy 20 SITIO 
ІМ9 1093 ЕТТО 
өп 285395 OTTO 
915 евезеғ TOTO 
ТАН %533М53 003£ HOTO 

4 

, 

- 
134 63 VOTO 
IAW TO9t 80TO 
1х1 :71ХМ СВУ ЭТС SOTO 
13M 6) ФОТО 
711939 токе) TOTO 
ZN 108062 3300 
INY 0193 3300 
YT :ALXN #8539: 64100 
13M 63 8300 
77195 #0113 5300 
Zl 006 493 & 00 
INY 0993 0300 
UI]! %ХІХМ Z853Ur 1300 
13M 63 2300 
1193 108013 6300 
ег 000393 9300 
INY 34393 v 300 
907 :23yHJ (8% 39: 1300 

4 

М3139Ч9Н2Э { 
13У 63 0300 
915 Z855EL 1100 
INY 4Z93 81100 
NI 3: TSS304 оой 6100 

4 

1934 1528 + 

4 
13M 63 8100 
717199 001343 5000 
7190) 231999 006113 coo 

4 

қ 

: 
анг 003873 1900 
17199 #00913 2300 
ZNO $0193 6300 
INY 0293 2300 


:0ЄІ aBvd шо4{ рәпицио2 7 Зиця] 


Т 


September 1980 © BYTE Publications Inc 


132 


SIX STORES 
IN SOUTHERN 


CALIFORNIA 
“OUTSIDE ТЕТ, | CALIFORNIA ORDER 
ORDER LINE AND INFORMATION LINE 


(800) 854-0523@(714) 549-7373 


HEWLETT PACKARD'S 


a@forpie computer THE HP = 85! PERSONAL COMPUTER 


Ме FOR PROFESSIONALS! 


INTRODUCING 


Apple ПІ is a highly integrated computer 
system, evolved from the Apple II design 
and optimized to best serve the profes- 
sional user. The new computer will be 
offered in packaged configurations for 
personal use in professional applications. 
Look at these special Apple 111 
features: « an 80- character upper/ 
lower case display disc drive and 
integrated peripheral interfaces 
• enanced graphics capibility 
“ап emulsion mode allowing 
Apple 11 software to be run 
on the Apple 111 


APPLE И PLUS 


4947 


16E MEMORY 


а 
ззат 
assess LER TU IS 


The HP-85 is a powerful BASIC 
language computer complete with keyboard, 
CRT display, printer, and tape drive— ail in 


one compact unit. 
HEWLETT 


[Ж кышу eas ani ПШ | Ф PACKARD 
MORE HP VALUES 


HP 41C Basic Calculator and Completa System. . CALL 


COMPLETE 
BUSINESS, 
|. EDUCATIONAL 
=... AND 
| САМЕ 
SOFT- 
WARE 
AVAILABLE 


HP 67 $299.95 HP 31E 41.95 
HP 92 399.95 HP 32Е 54.95 
Now-the Texas Instruments HP97 мев КЕЗЕК 
НР 33C NEW 99.95 HP 37€ 59 95 
T1-99 4 Home Computer UE фе нє meas 
HP Е 


ATARI’ 800 


PERSONAL COMPUTER SYSTEM 


MONITOR 
NOT 
INCLUDED 


SUGG. RETAIL $950.00 
You can begin using the ТІ Home Computer in minutes. Without any о 
previous computer experience. You simply snap in one of ТІ 5 Solid 
State Software '" Command Modules. Step-by-step instructions are 
displayed right on the screen. 

TExAS INSTRUMENTS 


INCORPORATEO 


T! 35SP NEW 524 95 BA It Exec. NEW 44.95 
Ti 50 33.50 PC 100C 169.95 invest. Anal. NEW ... .. 49.95 
ТІ 55 34 45 T! 5015 54 95 Business Card NEW 39.95 
ТІР. .... 5495 ТІ 5040 89.35 Language Translator NEW 249.95 
Ті 58C NEW 109 95 ТІ 5100 $39.95 Language Moduies ga. 54.95 
ТІ 59 209 95 Programmer 54.95 Speak & Spel! 54 95 


Plot your investment strategy 
with confidence. Take tne $800 05 
guesswork out of business de- 

cisions. Organize your house- NOW! 16K 
hold finances. Control your tax 

options. Come in and find out 

why some very shrewd people Ж. 
now own the versatile Atari 


ТІ 58:59 Libraries 35.00 MBA 59.95 Modules ea. 14.95 
Ti 305P 1795 ЖТ 21.95 Chrono Alarm 806 31 39.95 


R200 NEW EXECUTIVE -. ., 990 
6813 NEW PROGRAMMABIE ...  . 34.95 CODE-A-PHONE 


SHARP 5100 NEW LCD Alphanumeric , 89.95 1450............. 224.95 


5102 NEW D 79.95 
иша NEW Memo Writer 99.95 ТВО... 279.95 


SAA SUSTEM Ж.) COMMAND . 39.95 Ё HESS “7°. 8995 Personal Computer System. ATARI 

= Each Моон 2. 16.95 CHALLENGER MORE ATARI 

MATTEL ELECTROPUCS Intellivision. .... 299.95 ALSO: Canon, Seiko, Craig, Sanyo, Mattel, ATARI 810 Disc Drive . . . . . д 55995 
Pearlcorder, Record-a-Call, Casio, And Many АТАН! 820 40-Column printer 2.5 , 479.95 


Others. ALL AT GREAT PRICES! PLUS Complete Entertainment & Educational Software 


Send Orders to Dept BY-Sept 


NEWPORT BEACH/COSTA MESA FULLERTON TORRANCE/LAWNDALE LOS ANGELES TARZANA PASADENA 
3211 So Harbor Bivd 2514 E Chapman Ave 16611 Hawthorne Bivd 11986 Wilshire Bivd 18665 Ventura Bivd 260 So. Lake Ave. 
Santa Ana, CA 92704 Fullerton Lawndaie Los Angeles Tarzana Pasadena 

1 М North of San Diego Fwy (405) Corner of State College & Chapman 4 Biks South of San Diego Fwy 8 Ві West of San Dego Fwy. 2 Biks. West of Reseda Bid. Lake Avenue District 

(714) 549-7373 (714) 738-7775 (213) 370-5795 (213) 820-0423 (213) 705-7507 (213) 795-3007 


WE WILL BEAT OR MEET ANY COMPETITOR S PRICE ON MOST ITEMS IF НЕ HAS THE MERCHANDISE ON HAND. 
All units shipped in original factory cartons with accessories according to manufacturer's specification. CALL TOLL FREE 
(800) 854-0523 (outisde CA) or (714) 549-7373 (within CA). VISA and Master Charge, money order, Pers. СК. (14 working 


days to clear), COD accepted. Min. $4.95 for shipping in USA. We ship AIR on request. CA residents add 6% sales tax. АН 
merchandise subject to availability. Prices good only with this ad for limited time only. WRITE OR CALL FOR FREE CATALOG 
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"Hill. 


NEED 
QUALITY 
RESEARCH 
FOR THOSE 
INDUSTRIAL 
MARKETING 
PROBLEMS? 


CALL 
ARNOLD 
DEUTSCH 


212- 
997-6401 


OR WRITE HIM: 
MARKETING RESEARCH 


r ee ШЫ ШЕШ шн Шын ын: шшш пыш M шш ш шшш шыг пыш шш пыш ЕЕ 


Where сап a company 
send any employee to 
upgrade almost any skill... 
without travel expense? 


> Вы 
КА" 


The Control Data Learning Center, а dynamic resource where you can 
assist in raising the productivity of a single employee or an entire depart- 
ment. Without costly and disruptive travel. And under a program that 
guarantees satisfaction or it costs you nothing. 

The key is Control Data’s exclusive PLATO® system, one of the 
fastest, most individualized and most effective systems of computer- 
based training. 

The Control Data Learning Center offers hundreds of courses to help 
develop the potential of everyone on your staff—from salespeople to 
managers. Through the PLATO® system of self-paced, individualized 
instruction, each course is tailored to the ability and needs of each par- 
ticipant. So more people can be trained better, faster at less cost. Also, 
because there are 84 Control Data Learning Centers across the country, 
you save travel time and cost. 

If you're losing good people due to a lack of training, don't wait. Act 
now. Call toll free, 800-241-8444 (in Georgia, call 800-282-1333) ask 
for operator 20, or mail coupon today. 


CONTROL DATA LEARNING CENTER, 


(а 5) an education ser vice of 
CONTROL DATA CORPORATION 


Ron Williams | | Managerial 
Control Data Corporation, P.O. Box О La SUCCOSS 
HQAO2J, Minneapolis, MN 55440 ЕР" = | 

Send information on the following courses: 

ГІ Accounts Receivable Collection Techniques 
L] Selling: The Psychological Approach 


| 


| 
| 
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I GROUP ГІ Managerial Success ГІ General Information 
| McGRAW-HILL RESEARCH те 

1221 AVENUE OF Мате 

THE AMERICAS онаа 

NEW YORK, NY 10020 : 
| Address д PHONO 

* City State Zip ” 
| REC ET eh ht i di cn hl li ir ei asm н sid 


BYTE September 1980 135 


о C —————XX————————————————————n— 


ӨСІ а8ва uo рапицио> г 3uisi] 


SOd YOSHNI 1901% 
LNNU 70923 434% 
4H UL LNI 102% 


504 чОбчпо YQ I! 

A SYNJ JNAMAYOINI ¢ 

iH 01 А YOSHNI! 

WIW NI 34015: 
Іменем OL pst "uat 
ап ul пон” 

ІН UL LiNfilUDmüM! 


SU ЧОБУН) Welt 

A SM) LIN34 34230: 

ІН OL 2 Msn: 

| Wal NI 933015: 
помоч ul HOB- Huys 
зи Ul uOug-! 

IH OL iN(QOOMOMN* 


T 1431 M05) ANOWS 


“45034 YOSHNI 9901$ 
бош *'LN2J МИЙ109% 
V 043: 


ó 393 


134 

саам TWI 

WM 
H9122*H IXI 21771039 


J3NILCOGQM LAAT МИЛО 


th th 4 


134 

acdm 77193 

Н YNI 

ASMNI4H IXI 

19194 WHS 

п пәп 

HOSO‘] IX! 
gV12M4 TIHI NIMOY 


3411004 NMOUMNOY 


чэ. 4» 4 


1.34 

SLM TWO 

н YO 

ASYNJ'H IXI 

uV12M WHS 

па gend 

HOH4504H IX! 
uVL2M WIHT $3fmoM 


3NILOOM апточ 


12383 AWF SHTML 


ANILNOY 32945 NOVA 


4 th яв CF «4» 49 «ы 


133 

чам 711937 

1942) 945 
049 ТАМ $4141 


v 


= 5404453 0O*c YAN *MN3']HW3SSV 042VW 0808 


3М110404 МЯП1ЗЧ 3991499) 


ЭМГ T NMOW YOSHI 


WAW МІ 34015: 
Md2U 01 JW) 999: 
ап OL ANIYA AWU! 
ЧН OL 4320 1; 


3009714 

W3H МЕ WAS 34015 
малол Ul пов "uet 
ІН М1 чов 0901 


ANLLNOM Мм01195М34М803 


4 

$ 

5253 AWC Se Talo 

4 

JNILIGUM 0333 мї 
й 


1.34 

4342071 HS 

Ч пәп 

НОВО IXI 
44907 MIHI + АММОО 


4 яй 4M 


эмом анг 
Чазол WHS 
п 094 


HOGO*H IXJ $ ЭПМ 


6) 
LOL 
St 


caeute 


62 
£OCEUJ 
ve 
гвепте 
гвғаес 
6T 
0005TT 
c8g£üvc 


623 
ЕОСЕПЙҘЭ 
сс 
гвеятсе 
c8agücc 
6T 
адоятт 
48£09C 


Т069ҰӘ 


62 
ОЕП 
Zaedgee 

оозе 


TOJSEIJ 


ӨЗОЕТТ 
28039 


COTVEJ 
#80366 

61 
ооовте 


6СЕО 
FELO 
сео 
э, 


тёғо 
31£0 
ПІСО 
УТЕО 
cT£O 
9ТЕО 
ЕТЕО 
OTEO 


доо 
JOLO 
HOLO 
вого 
Sogo 
осо 
TOCO 
3350 


1320 
3020 
ип 
VIco 


AN OL LON 41% 
Уші 5301% 

9 UL 3LAH HÜIH: 
JNN UL LON 4314 
Әл3 53401: 

9 01 ШАН maf 
WH OL #01405: 
ан O4 3420 71* 
A00 1$ 

нооов 01 43303 135% 
"IH OL Н0009% 


Nid OL LUN dl! 
y= $300: 

V UL 31AH HOLHS 
маз UL LUN 31% 
Ә-3 Sdous 

Y Ul ALAM Mu's 
"IH OL #01105 

du 01 20 INJS3Mdf 
М921М OL LON 31% 
а H£8 11 81% 

V Ul ALAM HOLHS 
M¥ZIM Ol LON 31% 
а НОВ LI 61% 

9 0l З114ң тол 
изн OL мено 303 
лн OL мазоп* 

V Ol чән 3034 
WIW NI 3MO1S! 
401 01 408- 419% 
WIW МІ 390154 


в 3994 


їп 01 008-* 

3WO0NO OL AWA? 

ыан МІ 34015: 
НОВ/В8-М01108: 
711041 OL LON 31% 

4 НОВ 11 SI! 

Я OL З1ҮЛЯ HOIHS 
711041 01 LON 31: 
40432 11 51% 

Я 01 ЗІАЯ (401% 

ІН 01 401% 

“шич М01195М34И803: 
НАЗ3/8 => SNUAIM эм: 
3148 МОЛ 01 3MHVdWU02! 
V 01 HAD? 

3М938093 INA AN dl! 


3М11П0Ч 3LlVSN3d4W02! 
3М934803 1М09-23М% 

HZ8 01 3NVAWOD! 

= 9 01 HZB4 
WIW NI 39045: 

МОМ LNASAYNd NI! 

МӘНЗ 1ST 30 SOd=HNS? 


13M 

JNN ZNC 

п 34) 

ну пом 
ANN — ZNP 

E dW 

789 ADH 
Чч TIH 
энэх 


jJWOÜNO мг 
4420 WHS 
HooO0B*H IXI 


134 

ПУ 2МГ 

1 345 

н“9 дон 
МПа  ZNÜ 

jJ AWD 

7149 лон 
HuLO TIH]? 
t)HO X 

421m 2МГ 
HZ80 143 
Ну "OW 
ем ZN 
ново 149 
749 NOW 
Viw NDH 
44207 ан 
HOJO*V IAW 
09109 WHS 
а пәп 


09401 тн 


О = SHOHNS O'g 


НОЯ33040 IX 
3WOÜNO AWF 


194104 WIHS 
HOBZ8*H IXI 
11041 7МГ 
ново 143 
ну дон 
T1041 7МГ 

0 таз 

7149 NAON 


193041 Пан 
AYWOD 1193 


міз ONT 

| AWJ 
Hd23O*€ ТАН 
МІЗ 7МГ 
Nid dwt 
АЯНОЗ 771193 
чөл ONT 

н 34 


HZ80*V IAM 
MODO 1 CHS 


и Ud 


М2 inm 


$ NI14 


* NN0Z9 


: INOND 


Mi^ 5371993559 OYIVW 0808 


ЛОМ. 


$ МТУ 


$ ЧУЙ 


©) 
609163 
UH 
24 
cOUIIC) 
HH 
WZ. 
8939c 
H3 
сот) 
Z803cc 


coac 
0833 
12 

cc 


c8039c 
033% 
289 3cc 
óT 
c8a9ilec 


адаоңтт 
cOTIVE:) 
L893cc 
Z806TE 
©0463 
0834 
24 
€0Z6c9 
0034 
174 
г89й9с 
2097313 
содаё{ёп 
ІҢ 
393% 
203/63 
2034659 
607303 
сос/са 
JH 
#83: 
Z803cc 


6t 


61c0 
9020 
GICO 
д 
Tüco 
ойго 
1020 
930 
Я2с0 
82с0 
53960 
cJcO 
TIZO 
3HcO0 
JACO 
эясо 
6Ясо 
adco 
еяс0 
vazo 
£HcO 
оңго 
3UcO 
Veco 
9920 
в89с0 
L¥CO 
со 
£VcO 
1920 
3620 
9620 
96с0 


(ө6с0 
ғ6С0 
1650 
3820 
98с0 
68с0 
88с0 
S8c0 
свсо 
c8co 
31220 
2220 
ecco 
8zco 
94c0 
(со 
0260 
1920 
9920 
69С0 
290 
9920 


Е9С0 


:рЕТ aBvd шол) рапицио> г Susi] 


Circle 89 on inquiry card. =» 


T 


136 September 1980 © BYTE Publications Inc 


bid 


ТҮТІГІ! 


ТТ ЕЕ Ы; 


TT 


For complete descriptions of Heathkit 
Computers, send for the latest, free 
< Heathkit Catalog. 


if Coupon is missing write: Heath Co., 
Dept. 334-692, Benton Harbor, МІ 49022. 


In Canada, write Heath Company, 


Hà Personal Computer 
with Dual Floppy System 


ogram 
E and BASIC Programming A 


for. running your heme or business, and 


1480 Dundas Hwy. East, Mississauga, Ontario ›14Х 287 
‘Heathkit Products are also sold and serviced at Heathkit Electronic 
"Centers (units of Veritechnology Electronics Corp. in the U.S.) 
throughout the U.S. and Canada. See your white pages. DEC is a 
са eee eet trademark of Digital Equipment Corporation. 


а азалы SPAS RONG ОҚЫР lie Nin лылы 
Ў ГІЗІ ЗІЛДІ 


РА. Н19 Smart 
Video Terminal! 


H11A 16-bit Computer (DEC® 
PDP-11/03 ple with 


exciting games your kids will enjoy. 


The Heathkit User's Group (HUG), made 
up of owners of Heathkit Computers, will 
share with you a library of over 400 pro- 
grams that théy've written to make your 
computer serve you in ways you never 
imagined. 


Heathkit Computers may be low-cost kits. 


Heath Company | 

ү Heathki( рев. 334-692 ` t 
n Benton Harbor, MI 49022 I 
| П YES Please send те my FREE Heathkit Catalog. | 
| 1 ат not currently receiving your catalogs. | 
| Name 1 
umm | | 
D | І 

City — State — | 
| CP-182 Zip. i 
Kiso a . Je жа е ЛОШ 


курча елчи паа дат у, — 
82535354551. ERA т дура 


H14 Serial Printer 7 T rp gg. 


Tw 


But they're not playthings. They're power- 
ful, high-capacity computers designed for 
complex programming. You'll find com- 
piete systems — hardware, software, acces- 


sories — within the pages of the colorful, 


104-page, Free Heathkit Catalog. And 
you'll find service any time you need it at 
55 locations throughout the U.S. or at the 
Heathkit factory. 
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9K RAM (8K user available), User-programmable, in 
44K BASIC interpreter both BASIC and MC6800 
operating system ROM. machine language. 


Built-in RF 


Two built-in 
тешә game controllers, 
Built-in sound | with joysticks and 
synthesizer. numeric keypads. 


Built-in cassette 
deck, with both digital 
and audio tracks. 


Load in excess of 
4500 baud rate. 
Saves and loads 
programs in 

45 seconds 

or less. 


Microphone jack 
enables you to 

| add audio to 
Built-in speaker. program tapes. 


Keyword shift plate. Full, standard, 53-key 


typewriter keyboard. High resolution picture 
on your TV screen, in 
8 colors. 


256 x 192 graphics mode. 


All that computer for $599. 


The Imagination Machine, 
the personal computer from APF Electronics. 


1. Imagination Machine is more 
personal computer than you’d expect 
at $599. 

The Imagination Machine is a 
superbly designed, expandable, user- 
programmable computer system. ..at 
$599. 

No other personal computer on the 
market can touch it, at that price. 


Read what it brings you: 


First of all, The Imagination Machine 
has 9K RAM and 14K BASIC-IN-ROM. 
A full 53-key professional, typewriter 
keyboard. A high-resolution picture on 
your TV set, in eight colors. Fast 
loading (4500+ baud rate), built-in 
dual-track cassette deck, for APF's 
digitally recorded tape programs. 
Built-in sound synthesizer. And, even a 
built-in RF modulator, which is a $40 
option on other computer systems. 


All that, plus user-programmobility. 


We know sophisticated users aren't 
going to be satisfied forever using 
preprogrammed software. (Even 
though we offer a large library of 
educational, entertainment, home 
and business management pro- 
grams.) So, we made The Imagination 
Machine user programmable, in both 
BASIC and MC6800 machine lan- 
guage. To simplify matters, we've just 
developed the first and only BASIC 
TUTOR course on cassette. With it, you 
can learn to program The Imagination 
Machine in BASIC, with hands-on 
training, right at the computer. 


Some exceptional features. 


The Imagination Machine has several 
unique features that can help you 
use your time at the computer more 
effectively. 

For example, it stores programs and 
data on the same cassette tape. (With 
other computers, you have to read 
programs from one tape into the 
computer, remove the tape, put in 
another tape and store your data on 
the new tape.) 

Another special feature is The 
Imagination Machine's unique 
keyword system, which simplifies 


BASIC programming. The machine 
has 24 different programs statements 
and commands printed at the top of 
the keyboard. You can enter these 24 
into your program without retyping 
them every time you use them. Instead 
of typing out “РАМТ, for example, you 
just press two keys and the word 
appears on the screen. The system 
helps prevent typing errors and can 
speed up entering programs. 

A third feature is Timed Response 
Monitoring, which automatically 
adjusts the computer's pace and 
level to your own. It makes "tutoring 
programs; for instance, easier and 
more interesting to follow. 

And then there are The Imagination 
Machine's three graphic display 
modes: 1. Alpha numerics, mixed with 
low-resolution graphics in as many as 
eight colors. 2. High resolution — up 
to eight colors — 128 x 192 display. 

3. High resolution graphics — up to 
four colors — with 256 x 192 display. 


And expandability. 


A personal computer that can't grow 
along with your growing requirements 
soon becomes obsolete. So, we 
designed The Imagination Machine to 
be expandable. By adding APF's 
optional "Expansion Box" and inter- 
face cartridges, you can hook up any 
compatible floppy disk or printer, or an 
additional 8K RAM memory cartridge. 


Full mini-floppy system $995. 


For small business and professional 
use, you may require a full mini-floppy 
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system. In that case, order APF's 
System Il. It includes The Imagination 
Machine, the "Expansion Box:;' floppy 
disk interface and 72K-byte, mini- 
floppy disk drive. All for just $995! No 
one can come close to that price. 


You can't beat our prices 

or our guarantee. 

If you can find a better personal 
computer system for the money, let us 
know. In the meantime, we stand by 
our statement: There is no other per- 
sonal computer on the market that 
offers so much for so little. And if you 
order now, we'll even include our 
$19.95 APF Technical Reference 
Manual, with complete schematics, 
absolutely free. 

Order The Imagination Machine 
directly from APF Electronics, with the 
assurance that if you are not com- 
pletely satisfied, you can return it within 
30 days of purchase for a complete 
refund. To order, or to learn the name 
of the dealer nearest you, call TOLL 
FREE 1-800-223-1264. New York 
residents call 212-869-1960. Master- 
Card and VISA accepted. 


Price list: 


System 1, 
The Imagination Machine. 


System ІІ, Mini-floppy System 
(Includes The Imagination 
Machine, BB-2, and Mini- 


floppy Disk Drive). $995. 


BB-1. Expansion Box with 
RS232 cartridge. 


$199.95 


BB-2. Expansion Box with 
floppy disk interface 
cartridge. 


8K RAM memory cartridge. 
RS232 cartridge. 


Floppy-disk interface 
cartridge. 


Mini-floppy Disk Drive. 


$199.95 
$ 99.95 
$ 99.95 


$149.95 
$399.95 


$599. Manufacturer s suggested retail price. 
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COMPUTERS-TERMINALS-MODEMS! 


NEW! 
TI-99/4 Home Computer 


Optional color monitor 


$449 


Main console unit 


$889 


(Includes RF modulator for use with any TV) 


Write for a list of extensive 
| program modules available— 
everything in games, education, 
and home computer applications. 


==: 


USR-1600P Computer 


М | 
е 
"E 


PASCAL 


With power and speed for 
business, educational, 
and scientific applications. 


W.D. Microengine-based single 
board computer with 64K RAM 


ө | megabyte of floppy disc 

® 2 parallel ports 

@ 2 serial ports 

е Floppy disc controller with DMA 
e File manager 

Ф Screen oriented editor 

e Single cabinet design 

e [ncludes power supply 


NEW! 


From Perkin-Elmer 
1250 Super Owl 


= адены. 


СКТ 


Intelligent 


Incredibly powerful and flexible 


ө 24 fully programmable function keys 

€ Full screen editing capabilities 

e RAM memory for down line loading by 
host computer 

e Built-in printer port 

® Full polling capabilities 

е Detachable keyboard 

е Optional light pen 
Much more! 


жш. LLL ие 


Perkin-Elmer 
Bantam 550 CRT 


$749 


Transparent mode 


Editing functions 
Upper/lower case 
Compact 


Addressable cursor 


Penril 300/1200 Modem 


Connect any computer or terminal to the phone lines 


1200 Baud— Bell 212A $799 
300 Baud 


Originate/Auto answer 


Fuil duplex —€— 


RS232 
1 year warranty 
Direct connection to the phone lines 
via RJ11C standard extension phone jack 


USR-330 Modem 


0-300 Baud— Bell 103/113 
Originate/Auto answer 
Half/Full duplex 


RS232 
1 year warranty 


$339 


Direct connection to the phone lines 
via RJ11C standard extension phone jack 


ы 
® Sleek, low profile = 
е 0-300 Baud 4 
е Originate/Answer modes 
е Half/Full duplex 
ө Self-test 
e RS232—Will work with any RS232 
computer or terminal 
е LED displays of all functions 
| ® ] year warranty 
| At your computer store now! 


$179 


Perkin-Elmer 650/655 
CRT Page Printer 

e 100 CPS 

ө Quiet 

ө Compact 

e RS232 

® Can be added to 


any CRT with our 
interface option. 


$999 


The printer designed to give you rapid, reli- 


able, hard copy of your CRT screen display. 


| > DEC 1 А34 
| $995 


ә Teletype 43 plug compatible 
е Variable character sizes 
® Full width paper | 
® Many more features 
Write lor print sample 


| 


Teletype Model 43KSR $1049 
Microterm Mime IIA CRT $819 
Microterm ACT VA $779 


We offer full service, on-site maintenance plans on all equipment. 
Any product may be returned within 10 days for a full refund. 


ое ROBOTICS ..- 


203 N. WABASH SUITE I7IB CHICAGO, ILL 6OBOI 


SALES 


GENERAL OFFICES 
SERVICE 


(3lg) 346-5650 
(Sle) 346-565 
(Зо) 733-0497 
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_ MAIL ORDER DISCOUNTS - 


/ 


appl 


NEW! 


CALL FOR 
AVAILABILITY 
AND PRICE. 


Gorey 


APPLE COMPUTER 
PERIPHERALS 
DISK il DRIVE & CONTROLLER card .... 485 
DISK II DRIVE ONLY .................. 425 
GRAPHICS TABLET .................. 655 
SILENTYPE PRINTER wilnt. card ....... 515 
SSM AIO SERIAL/PARALLEL НО kit..... 125 
SSM AIO Assembied & Tested......... 165 
SYMTEC LIGHT PEN SYSTEM ......... 215 


SYMTEC SUPER SOUND GENERATOR. . 225 
SVA 8 INCH DISK CONTROLLER CARD . 335 
VERSA WRITER DIGITIZER SYSTEM. ...215 
VIDEX VIDEOTERM 80 COLUMN CARD .315 


VIDEX VIDEOTERM wigraphics ROM ...335 
LOBO DISK DRIVE ONLY.............. 385 
LOBO DRIVE wicontroller card......... 465 
APPLE COMPUTER 
INTERFACE CARDS 
PARALLEL PRINTER int. card.......... 145 
COMMUNICATIONCARD wiconn. cable. 185 
Hi-SPEED SERIAL int. care ............ 145 
LANGUAGE SYSTEM with PASCAL ....425 
CENTRONICS PRINTER Int. card ....... 185 
APPLESOFT Il FIRMWARE card........ 149 
INTEGER BASIC FIRMWARE card ...... 149 
MOUNTAIN COMPUTER 
ACCESSORIES 
Tormcriy Meentala Heriware 
APPLE CLOCK/CALENDER card ....... 225 
SUPERTALKER 50200 SPEECH 
SYNTHISIZER SYSTEM ............. 245 
ROMPLUS w/keyboard filter ........... 165 
INTROL/X-10 BSA REMOTE CONTROL 
oe. rr re ee 245 
INTROL/X-10 controller card only ...... 165 
ROMWRITER $Ү$ТЕМ................ 155 
MUSIC SYSTEM (18 volces/stereo) ..... 465 
AID*DIA 16 CHANNELS ............... 319 
EXPANSION CHASSIS (6 siots) ........ 555 


c computer 


Sales and Service 


APPLE II OR APPLE Il PLUS 
APPLE ADE-OMG 

CORVUS 10 MEGABYTE HARD DISK 
DRIVE SYSTEM wipwr supply ........ 4395 
CORVUS CONSTELLATION ........... 595 
16K MEMORY UPGRADE KIT 

(TRS-80, APPLE Il, SORCERER) ....... 60 
ABT NUMERIC INPUT KEYPAD 

(specify old or new кубга)........... 115 
ALF MUSIC SYNTHISIZER............. 235 
BRIGHTPEN LIGHTPEN ................ 32 
GPIB ІЕЕЕ-488(1978)ігі............... 259 
ARITHMETIC PROCESSOR card ....... 335 
SPEECHLINK 2000 (64 Word Vocab.) ...215 
MAR SUP-R-MOD TV MODULATOR ...... 25 


МАН SUP-R-TERMINAL BO column card . 335 

MICROSOFT Z-80 SOFTCARD SYSTEM 
wICPIM ........................... 319 

MICROWORKS DS-65 DIGISECTOR ....339 


APPLE i! or APPLE 11 PLUS 


SOFTWARE 
PASCAL with LANGUAGE SYSTEM ....425 
FORTRAN for use with LANGUAGE 


о. уу . „ 165 
CP/M for use with MICROSOFT 

2-80 SOFTCARD (іпсі.).............. 319 
оо О winner nw a weenie ac out sea 49 
THE CONTROLLER General Business 

2-7 ент 519 
THE CASHIER Retail Management & 

Inventory System .................. 199 
APPLEWRITER Word Processor......... 65 
APPLEPOST MAILING LIST System...... 45 
APPLEPLOT Graph & Plot System....... 60 
DOW JONES PORTFOLIO EVALUATOR.. 45 
CONTRIBUTED VOLUMES 1 THRU 5 
«/Маливіз............................ 30 
VIS-CALC by PERSONAL SOFTWARE. . 120 
DESKTOP/PLAN by DESKTOP 

COMPUTERS ....................... 85 
CCA DATA MANAGEMENT SYSTEM 

By PERSONAL SOFTWARE........... 85 
APPLEBUG ASSEMBLER/DISASSEMBLER75 
APPLE DOS ТООККІТ.................. 65 


WIN AN APPLE DISK ІІ DRIVE!! 
GRAND OPENING GIVEAWAY... 


HERE’S HOW TO ENTER THE DRAWING: Send your Name, Address, 
Telephone number, and the name of two friends that own Apple li's or are 
іп the market for one. No purchase Із necessary. Drawing will be heid on 
December 1st 1980, all entries must be received betore November 15th 
1980. Names will be used for our 1981 catalog mailings. 


(714) 698-8088 


ATARI ACCHRGORIES 
ATARI 400 COMPUTER ..... 439 
ATARI 820 PRINTER........ 489 
ATARI 810 DISK DRIVE ..... 575 


ATARI 410 Program Recorder. 89 
ATARI 16K RAM MODULE...145 
ASSEMBLER/EDITOR........ 45 
STAR RAIDERS ............. 40 


SORCERER 


S-100 EXPANSION UNIT ....375 
WORD PROCESSING PAC...179 


DEVELOPMENT PAC ........ 89 
ANADEX DP8000........... 775 
ANADEX DP8500 ......... 1350 
DELL РЕ: TTL TET 599 
CENTRONICS 737.......... 825 
L al x4 ................. 698 
PAPER TIGER IDS-440 
wigraphics .............. 975 
NEC SPINWRITER......... 2550 
TRENDCOM 200 ........... 519 
SILENTYPE w/Int........... 515 
PAST DELIVERY 
LOW PRICES 
COURTEOUS SERVICE 


KNOWLEDO ABLE (APP 
LARGE VARIETY 


COMPUTER 


OHIO 
SCIENTIFIC 
Challenger 


OHIO SCIENTIFIC 
CIPEIUDA............ e 429 
,. | Bev m 799 
C4PMF (1 disk drive)....... 1589 
AC-16P JOYSTICKS (2) ...... 39 
ATV RF TV MODULATOR..... 35 


8K ROM BASIC 

8K RAM EXPANDABLE TO 98K 
32x84 UPPER & LOWER CASE 
258x512 GRAPHICS POINTS 
PROGRAMMABLE TONES 
ANALOG INPUTS 


СІР MOD И 
8K ROM BASIC 
8K RAM EXPANDABLE TO 32K 
COLOR EXPANSION 
48 LINE DISPLAY 


LEEDEX 
MONITOR 


к 7 LI 


чь 


VIDEO MONITORS 
LEEDEX VIDEO 100......... 129 
SANYO 9” B&W ........... 155 
SANYO 15" B&W .......... 245 
PANACOLOR 10” COLOR .. 329 
ZENITH 13" COLOR........ 399 


VISA 


| 


Е - 


CALL OR WRITE FOR OUR FREE 1981 CATALOG! 


ORDERING INFORMATION: Phone Orders invited using VISA, MASTERCARD, AMERICAN EXPRESS, or benk wire transfers. VISA & MC credit card service charge of 2%, AE credit 
card sprvice charge of 5%. Mall orders may send charge card number (Include expiration date), cashiers check, money order or personal check (allow 14 business daye to clear). 
Please include a telephone number with all orders. Foreign orders (excluding Military PO's) add 10% for shipping and ail funds must be In US dollars. Shipping, handling and in- 
surance In U.S. add 3%. California residents add 6% sales tax. Our low margins prohibit us to send COD or on account. All equipment subject to price change and avallability. 


Equipment le new and complete with manufacturer warranty. We ship most orders within 2 days. Order desk hours are Monday thru Saturday 9-5 PST. 


SEND ORDERS TO: COMPUTERS ‘‘R’’ US 8907 LA MESA BLVD., LA MESA, CALIF. 92041 
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The Dynamic RAM... 
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Mode! 460 


..., you've been waiting for. 


QUALITY MEMORY MANAGEMENT 

For years you've looked to Industrial Micro The Model 460 is organized into 4 blocks of 
Systems for quality S100 Static RAM boards. Now 16K bytes each. Each block is individually 
that same quality is available in the Model 460, selectable under program contro! for memory к 


our new Dynamic RAM board. The 460 combines management beyond 64K. 
the low power consumption and lower cost of 
dynamic RAM with Industrial Micro Systems high 
standard of quality and reliability. HIGH PERFORMANCE FEATURES 
The Model 460 operates at 4MHZ with no wait 
states. It also utilizes on board "hidden refresh" 
PARITY circuitry for improved throughput. 
To ensure data reliability, the Model 460 is 
equipped with parity. The parity error line is shunt 
selectable to a number of interrupt lines for soft- 


Parity, memory management, Industrial Micro 
Systems quality...its all here. 


ware control, or it can halt the CPU in a wait state. You ve waited long enough for a quality S100 
An LED on the board is lit when a parity error Dynamic RAM board. See your Industrial Micro 
occurs. systems Dealer today. 


INDUSTRIAL MICRO SYSTEMS 


Marketing Office CONTACT FOR Manufacturing 
628 М. Eckhoff DEALER LISTING 2800 Lockheed Way 
Orange, CA 92668 Carson City, NV 89701 


f (714) 978-6966 (702) 883-7611 
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Exciting, entertaining software for the Apple Il and Apple 1 Plus® 


If you liked "Invaders", you'll love ASTEROIDS IN SPACE by Bruce Wallace. Your space ship is traveling in the middle of a shower of asteroids. Blast the asteroids 
with lasers, but beware — big asteroids fragment into small asteroids! The Apple game paddles allow you to rotate your space ship, fire tts laser gun, and give it 
thrust to propel it through endless space. From time to time you will encounter an alien space ship whose mission is to destroy you, so you'd better destroy it first! 
High resolution graphics and sound effects add to the arcade-tike excitement that this program generates. Runs on any Apple II with at least 32K and one 


disk drive. 


FRACAS™ by Stuart Smith. A fantastic adventure game like no other 
— up to eight players can participate in FRACAS at the same time. 
Journey in the land of FAROPH, searching for hidden treasure while 
warding off all sorts of unfriendiy and dangerous creatures like the 
Ten Foot Sptder and the Headless Horseman. You and your friends 
can compete with each other or you can join forces and gang up on 
the monsters. Your location is presented graphically and sound 
effects enliven the battles. Save your adventure on diskette or 


BATTLESHIP COMMANDER™ by Erik Kilk and Matthew Jew. A game 
of strategy. You and the computer each start out by positioning five 
ships of different sizes on a ten by ten grid. Then the shooting starts. 
Place your volleys skillfully — a combination of logic and luck are 
required to beat the computer. Cartoons show the ships sinking and 
announce the winner. Sound effects and flashing lights also add to 
the enjoyment of the game. Requires at least 32K of RAM. 
Cassette: $14.95 Diskette: $19.95 


*"Apple |” and “Apple Н Plus" are 6% sales tax. SHIPPING CHA 


cassette and continue it at some other кте. Requires at least 32K 
of RAM. Cassette: $19.95 


Diskette: $24.95 


from orders over $19 to иин 


On diskette — $19.95 


[15 19 15 15 1710] 


т 


FASTGAMMON™ Бу Bob Christiansen. 
Sound, hi res color, and cartoons have 
helped maked this the most popular 
backgammon-playing game for the 
Apple |}. But don't let these entertaining 
features fool you — FASTGAMMON 
plays serious backgammon. Requires at 
least 24K of RAM. 

Cassette: $19.95 Diskette: $24.95 


QUALITY SOFTWARE 


6660 Reseda Blvd., Suite 105, Reseda, CA 91335 


WHERE TO GET IT: Call us at (213) 344-6599 for the name of the Quality Software dealer nearest you. If necessary, you 
may order directly from us. MasterCharge and Visa cardholders may place orders by telephone and we will deduct $1 
ensate for phone charges. Or mail your order to the address above. California residents add 
GES: Within North America orders must include $1.50 for first class shipping and handling. 


trademarks of Apple Computer. (nc Outside North America the charge for airmail shipping and handling is $5.00 — payable in U.S. currency. 
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Listing 2 continued from page 150: 


L 0005 LOATI 0623 
ŁOC80 87DC LOCAD 8708 
LOCXX  87HE LOOF ООВЕ 
MDS57 0084 MOVE 0710 
NXTA 01В5 МХТСМ 0397 
NXTZ 0105 OUTAD O465F 
PC3SA 0046 РСЗТС 0047 
RCTAD  87D3 RDF51 0009 
КТ75 0467 SCROL ОЗҒҒ 
SP 0006 5552 OSE? 
ТОРАП 8706 TROLL 0297 
VAR 0273 WIZAR  O2UE 
x8 0655 XFLG 87E4 
XOUT 04С6 XSTAD O3AS 
21 0611 ZETA 0185 


LOADX 0235 LOCO1 875A 
( ОСЕ!) 87Е2 LOCPR 87ЕО 
М 0006 МПС>57 0000 
NUF О2ПА NXT2 0055 
NXTX ООЕП NXTY OOF9 
FC25A 0044 PC2TC 0045 
ЕМП57 0048 PSW 0006 
ROWBN 0310 ROWUF О2ҒЕ 
SIN 0677 SOUT 0689 
START  OSFó T1 0626 
USCHR 87Е5 857 O4BS5 
ЫР75 0332 X7 0659 
XIN 966Е XMIT 0469 
XX 0703 XY 0698 
ZIN 0615 ZOUT 06Е6 
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Photo 6: The complete terminal system with keyboard, monitor, power supply, and 


main circuitry. 


Text continued from page 128: 

but you cannot get the monitor 
operating with the checkout terminal, 
then most likely your problem is in 
the 2114 programmable memories, 
the decoder circuitry for the 2114s, or 
the 8212 buffers for the 2114s. Other 
problems could be caused by the tem- 
porary interface or data rates that dif- 
fer. 


Using the Monitor 

After your built-in monitor is 
working, you can jump to it for use in 
debugging the remainder of the cir- 
cuit. Opening the TRAP switch will 
cause the 8085 microprocessor to 
transfer control to the monitor. To 
return to the terminal-control soft- 
ware, the 8085 microprocessor is 
reset. To facilitate this, I have con- 
nected the BREAK switch on my 
keyboard to the 8085 RESET IN line 
(pin 36). This connection is also 
useful for resetting the video terminal 
just after it is turned on, or for easy 
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clearing of the screen. One of the 
most useful functions of the system 
monitor is its ability to load into 
memory and run short programs that 
will read the status registers of the 
peripheral circuits to determine 
whether or not they are operating 
properly. This includes the 8251, 
8257, 8275, and the 8279 integrated 
circuits. 

The system monitor commands are 
as follows: 

D (Dump) Type the letter D 
followed by two 4-digit hexadecimal 
numbers that represent addresses in 
the system. Memory contents be- 
tween the two addresses will be 
printed on the checkout terminal in 
hexadecimal with 16 bytes on a line. 
The line will begin with the address of 
the first byte in that line. A dump can 
be aborted by pressing the ESC key. 

F (Fill): To fill a block of memory 
with a specified value, type an F 
followed by two 4-digit hexadecimal 
addresses which are the inclusive 


locations in memory to be filled. Last- 
ly, type the 2-digit hexadecimal 
number that the block of memory is 
to be filled with. 

G (Go): Typing a G followed by a 
4-digit hexadecimal address will 
transfer that address to the program 
counter, and program execution will 
continue from that location. After a 
short program has been loaded into 
memory, the Go command can 
transfer execution to this program. 

L (Load): To load sequential 
memory locations with arbitrary 
values, type an L, followed by a 
4-digit hexadecimal address. The 
system will prompt the user with se- 
quential addresses, after which the 
user can type in the desired contents 
in the form of 2-digit hexadecimal 
numbers. You can exit from the load 
routine by typing any nonhexa- 
decimal character. 

M (Move): The Move command 
can write blocks of data from one 
memory location to another. After 
the M is typed, three 4-digit hexa- 
decimal addresses must be typed in. 
The first two addresses enclose the 
block of data in memory to be 
moved, and the third address is the 
beginning location of the area where 
the block of data is to be written. 

Any time a character other than 
D,F,G,L, or M is typed in response to 
the “7” prompt, the monitor will 
simply reissue the prompt character. 
When the appropriate response 
should be a hexadecimal character 
and another character is typed in- 
stead, the monitor will cancel the 
command and reissue the prompt 
character. 

No carriage returns are necessary 
after typing in data to the system 
monitor. When the monitor has the 
correct amount of data it will execute 
the command. 


Keyboard Assembly 
I used the sixty-three-key unencod- 
ed keyboard offered by Jameco Elec- 
tronics, 1021 Howard Ave, San 
Carlos CA 94070. The cost was 
$29.95. This is a good-quality 
keyboard for the price. Each pair of 
switch contacts protrudes from the 
bottom of the keyboard by about an 
eighth of an inch, making it necessary 
to mount the unit on a printed-circuit 
board. Because of the complexity of 
the switch matrix, a complete 
printed-circuit layout would have to 
Text continued on page 156 


YOU RE 
., AGENIUS. 
FOR BUYING 


But you don't have to be one to use it. 


Now, from those wonderful folks that How’s that for flexibility! 
brought you WordStar," comes DataStar." The other phase allows you to store and 
A general purpose key to disc data entry retrieve data. All kinds of data. Quickly and 
software package you don't have to be accurately. Which also allows you a chance 
a graduate from МІТ. to operate. for that second coffee break, you genius you. 


And don't worry, DataStar makes 
sure that what you put into the system 
Is right; because even a genius like you can 


DataStar makes life a breeze because 
DataStar makes data entry and verification 


a breeze. à 

It has two distinct phases. One allows sometimes make a mistake. 
you to actually design on the CRT the So go ahead. Let DataStar bring out the 
exact form you need. Just name the job. genius in you. 
[f it can be done on a CP/M* based micro- Simply call us at (415) 457-8990. After 
computer, then DataStar can do it. all, with over 300 dealers around the world, 
From handling inventory and billing to we've made buying DataStar as easy as 
entering names in the office football pool. using DataStar. 


The world leader in microcomputer word processing. 


MicroPro International Corporation 1299 4th Street, San Rafael, California 94901 Telex 340388 
Dealer/Distributor/O. E. M. inquines invited. 


*'Trademark of Digital Research Corporation Prices and specifications subject to change without notice. 
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Listing 3: A hexadecimal object dump of the video-terminal- 
control routine. 


C CRTBO 
$03000000C34000F A 


$03002400C 3bE90528 

$1000400031FF8721FF7F2336207DFECFC246007C1. 
$10005000FE87C24600210000221138722E 28722D8F 1 
$1000600087220NA8722DC87220E8722E08721008050 
11000700022D68721808722E.687 3E0032D28732D576 
$100080008732E48732E5873E7HBItL35013E27TI3013E АА 
$100090003FI3613EOO0D3513EA4FTI13503ES8I(L5503EE A 
$1000600089TD3503E59D3503bEBOD3513EO00T(550 3E. 69 
$1000B00000I3S503EEOD3513E23I/351CD6704DBRO142 
$1000C000E602CA4D200DB51E620C46704CDA004C 311: 
$1000D000BEOOCDD9?OOCDE100C9TIBOOE67F 32E58767 
:1000E000C9 36E487E6FFCAEDOOCIIOBO1C9 34E 587BRE 
$1000F000E660CAF900CIIM103C9 3AES)87E610C20SRà 
$1001000001CDI2301C921E4873601C9 3E00:52F. 4B7CTI 
21001100034Е587Е60Ғ0721С1041190005Ғ195Е2354П 
21001200056ЕВЕ938Е587Ғ60621Е1041100005Ғ1984 
1100130005Е2356ЕВЕ92а8П35877ПҒЕООСАЯАООІСТҒЕЕЗТІ 
11001400002C97CFEOOCAACO1CDFEO2C9218007292F 5 
:1001500028753Е1832П587СП32035С92аП5В777ІҒЕ9? 
11001600080CA6801CIl1 O03C97CFE07C67201CT:3 098 
$1001700003C9CD3203CDIFFO3093564D287FEAFCABDEA 
$1001800001CI1/2603C924D3877DFE80C294017CFE SR 
1$1001900007CA9DO13EO00321/287CTI1 00 3C9 5F.00:520E. 
1100160000287CI3203CDFFO3C934D287FEO00CABS5AC 
:1001Е00001СГ2203С928П2877ПҒЕООС>С4017СҒЕВЗ 
$1001C00000CACDO13EA4F 32D287CDIFF.02C921800741 
$10011000022D3873E4F 32[12873E18:21/3587CI520,565 
1$1001E000C921000022I!3873E.00:2128732T01587CT85 
$1001F000320:5C924D687ER261/:5871922DIE873E 87656 
$10020000RCD20402CD20020C:.51602C21502.5E.CF RIIE. 6 
2100210009121 6020 020022ANEB722E 2870126040928 
$100220002A4IE871130F81922IE87(093EF0061911.5F 
:100230005000210080771905Г:2350221000022П329 
$1002400087210080221687218080722E.6873E00.52E.0 
:10025000D28732n587532E487CICG5203C926T6R7FE RTT 
$10026000240113871922E0873E87BCD27302CDE 462ET! 
$10027000C37F02C27FO023ECFRBFIIT127F O2CTIE.40 ? 2 ^F Ti 
$10028000DnD6877IFE00C297027CFEB0C 29702218047 
:100290008722Е687СЗ3А10211ВОҒҒ26П6871922Е67а 
:10024000823ЕҒО2АЕОВ??7?77ГПҒЕВОСОСБКОО?СЕЕВ?79Ә 
$1002B000C2CRO2EB26E6877TIIBRC2C2027CRAC2C2R» 
$1002C00002C921008022E.087C364102ER26EF.6877(0T4 
:1002D000RRC2I4027CEAC2I1502C92150001922E09C 
$1002E000B8B7C36510226E£0871130F81922E087C9C 329 
$1002F0005RBO13EO003211287CI65205C9C5490124D 364 
$100300008711EBOFF192211387210158735CID3203C994 
$100310002450:5871150001922D1387211058734CD32R3 
$1003200003C921128735CI.1203C92111287:3406T/552T(6 
210033 00003CPSEBODSS13ZAN28 703503 A058 703550A0 
$10034000C9:34D287FEAFCASOOSCTI740:5CDRI03C9359 
$10035000241I:3877DFE80CA6003CIT740:3CDBR903C9 5E 
:100360007СҒЕО?САФПОЗСП?403СТІВООЗСӘСП?403Ғ8 
:10037000СППО035С92АҺӨВ?ЕН2Аап38719>22ПА887ЕНВ97 
$100:5800021000034D2876F19?2?1:8873E87RC 029706 


OHIO SCIENTIFIC USERS 


$1003C000871150001922T1/5387210158734CD3203C934 
:1003D10003bE0032D287CIDL520:3CDIFFOAXC926D8871120 
:1003bE00030F81922T1887?261014871130F819?2T01487ER 
$10035F 000C926T15877EFEFOCO22E 2872604092608 
:10040000T1168722E287CD260426D6877DFEBOC? 13 EAR 
$10041000047CFE87C21E0421008022D687C9112506? 
2100420000019220687C9 2AE 2871150001 9220nCB7NF 
21004300001202021000039ЕВ2АапПСвВ7Е9СЗСЕСОСО9С 
?10044000CSCSCSCSCSCSCSCSCSCICSCSECSCACSCASC 
> 1LOO45000CSCSCSCSCSCSCSCSCSCSCSCSCSCSCSCS46 
$10046000CSCSCSCSERF 9C9 SEQOODS 482004687 739K 
$10047000447CHS447N2F6F/7C2F 67231 1CFB719i1iCc4 
$1004800000801 9703457003 45210080 700346 70F 7 
31004900003 4621CF877INS 47700347 3E R403 4809F9 
:10048000ГЕВ61Е60/СВСПА9О2С9ГПВФОҒЕКЕСО21Е90421 
:1004В0001100002Ғ19ГІКО1К4О1САВЗОА4?ЕТ 5000953 
:1004С000С9С00435015В01790189012вВО02С004020358 
:1004П00004Ғ101С0045С02Ғ3501С004С004С00942014 
$1004E00004FB02EF02F202C00418BR31.32.53.54 35556 i 2 
$1004F0000009515745525459000041534445474ü8^5n 
?1005000000005AS84356424F 200000002F 2E?2C4TI15 
$10051000000D7B273B4CABAA000A55 C 5BR504F 495512 
$100520007F 5C:3T:20:3039:538:37081821402,.52425 SE 60 
$1005:00000095157455254590000415544464748019 
$10054000000054584556424E200000003F 3E 3C АПАА 
:100550000000D70n22:364C4R46000687C5ID504F 495 53RA 
$100560007F 7E2R5C29282626081B00000000000047 
1$1005700000091117051214190000011:330406070B819 
$10058000000014180:06020E200000000000000T!F'5 
$10059000000Dn0000000COROA^000A51C1RIOOFO09194AF 
$1005A0007F 1000000000000008000009000000000A8 
$1005R000000000000000000000000000000000003R 
$1005C00000000000000000000000000000000000»n 
$100511000000000000000000000000000000000001 8 
?1005E0000000000000000000003E 4015501 5E F RIZAL 
:1005F000013E27DI301F 331FFG7CDA3063E 3F CDSB9 CE 
$1006000006CI17706E67FFEACCA2:06FEAA4CC3606AE 
$10061000FEA46CCF 506FEADCC1I1007FEA7C2F 605CDIDA 
:100620006BO6E9CINS9RO6CDI S FO63F2DCnhn83906Ccnngase7 
£1006:000067725(0:52606CD6BO06F RCI6BROSERB70EO76 
$100640000FC24706Cn5FO063E 20CDI89067ECDE 506459 
:100650007CBRACA52906? 3C.5:5F 06 7IEIRRO 23S 6609 CnDhn26 
:10066000835067ССПЕ60О67ПСПЕ6О6С9ОСПАЛОӨСЛТІН 9 
$:100670000667CDD5066F C9DRO1E6020CA77061R0047 
$10068000FE1RCAÓF 605CD8906C9F ShBO1E602CA9BAC 
:1006900006DROOFE1RCAF60SDhRO1E601CA9BO6F17F 
:10066000D300C9 3EO0DCII399063EO0ACTIG904C9CD7756 
:1006RO00006FE SODAF 605F E3ATIBFEA1DIIAF 6058FEA7CB 
$1006CO00nD2F 605C609C9E60F CC 6 ЗОРЕЗАПАП106С62Н 
:1006D00007CII:8906C9CTIAaEO60F OFOFOFE^FOA7CIIA7 
$1006EO000^5EO6E60F BOC OF SOF OF OF OFCIICSO6F 1С 190 
$1006FO00C606C9CI6BO6ERCIISBOGER1:3CIA306C BRII 
:10070000150647 702377 BAC 2030770 BEC 203070945 
:1007100016035СП6ЕО6Е5З15С21207Е1С103Л1116а477А6 
:ОПО72000132357АВВС21ЕО77ВВ9С21Е07С999 
:0000000000 

% 


SOFTWARE — GAME AND UTILITY PROGRAMS FOR AS LOW AS $1.00. ALL 
WITH LISTINGS AND COMPLETE DOCUMENTATION. 


KITS — UPDATE YOUR COMPUTER TO PLAY MUSIC, INCREASE OPERATING 
SPEED, HIGH RESOLUTION GRAPHICS AND MUCH MORE. KITS INCLUDE 
PARTS AND COMPLETE ASSEMBLY INSTRUCTIONS. LOW AS $3.00. 


OUR $1.00 CATALOG INCLUDES OSI PROGRAMMING TIPS PLUS DESCRIPTIONS 


OF AVAILABLE PROGRAMS AND KITS. 
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. CENTRONICS MODEL 737: 
Give Your Business the Advantage 


CENTRONICS 
data computer corp 


Sader быль iga EE Пе ОСИ ed ae 


THE пимкиомхоя MADER, 797 


Centronics’ new Model 737 means you get more than 
ever from a printer. Outstanding print quality. Fast, 
quiet operation. Ready to handle text processing, 
word processing, or electronic mail in addition to reg- 
ular small business requirements. And it meets every 
business’ prime requirement: low cost. 


Outstanding Print Quality 

Model 737 is the first small business printer to 
offer correspondence quality printing. Characters with 
true descenders as well as underlining. Proportional 
spacing, the ability to justify right margins and serif 
typeface makes the 737 ideal for text processing appli- 
cations. Standard business data processing spacing 
makes it available for applications ranging from let- 
ters to aged accounts receivable reports. The steel 
platen assures crisp, clean print impression. 


Unexpected Features 


Leave it to Centronics to have some surprises in the 
new Model 737. You get the ability to print subscripts 
and superscripts (particularly important for chemical 
or mathematical applications). The field proven 700 
Series printhead technology and fewer moving parts 
mean reliability that you wouldn't expect in a com- 
pact, low-cost printer. 

And the 737 is quiet. An optional acoustic cover 
makes it ideal for office environments. 
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Run letterhead paper for correspondence, roll paper 
for general information, or fan-fold paper for standard 
data processing (payroll, billing, inventory, etc.). You 
can, with the 3-way paper handling ability of the 
Model 737. 


The Printer of the Future... Today 

Never before has one printer offered such high 
quality, reliability, and applications flexibility at such 
low cost. (If you don't need the correspondence qual- 
ity of the 737, our Model 730 delivers 100 c.p.s. at 
even greater savings.) 


Why Wait? 

The new Model 737 is now available for delivery. 
For more information: call (603) 883-0111, Centronics 
Data Computer Corporation, Hudson, New Hampshire 
03051, or any of our 15 U.S.A. or 9 international sales 
offices. 

All Centronics products are supported by the largest 
worldwide service network of any independent printer 
company. Always use genuine Centronics ribbons 
and accessories. 


CENTRONICS’ PRINTERS 
... the advantage 


Text continued from page 152: 

be double sided and include plated- 
through holes. Since producing this 
type of printed-circuit board is 
beyond the capabilities of most 
amateur builders (including myself), I 
opted for a single-sided board with 
additional wire-wrap pins and con- 
nections to complete the wiring. The 
wiring diagram of the switch matrix is 
shown in figure 5, and an illustration 
of the printed-circuit layout is given 
in figure 6. A 24-pin wire-wrap socket 


BREAK 
TO 8085 
RESET 
(PIN 36) /У 


was mounted at the top of the 
printed-circuit board and serves as a 
plug for the interconnecting cable. 
The cable is a 36-inch long DIP 
jumper with a 24-pin plug on each 
end. The Vector board also has a 
24-pin wire-wrap socket to mate with 
the cable. 


Install and Check Out the 
Video Circuitry 

The remaining half of the com- 
ponents can be installed at this point. 


DELETE 


74LS138 


Check the video-dot-timing circuitry 
thoroughly to be sure that the correct 
frequencies are being generated at 
particular points in the circuit. After 
resetting the 8085 microprocessor, 
make sure that the 8224 is oscillating 
at 22.68 MHz. Pin 5 of IC15 (the 
7474) should show the dot rate of 
11.34 MHz as well as pin 2 of IC21 
(the 74163) and pin 7 of IC22 (the 
74166). You should measure a fre- 
quency of 1.620 MHz, which is the 
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Figure 5: Schematic diagram showing detail of the keyboard matrix. A sixty-three-key unencoded keyboard from Jameco Electronics 
was used. The BREAK key is connected to the RESET IN line of the 8085 processor. 
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Apparat, Inc. 
introduces 


У Уч pP. Y. ҮГ 9 3 


МУ ОЧ — 


For the 80’s — 

an enhanced NEWDOS 
for your TRS- 807 
Model 1. 


Apparat, Inc., announces the most 
powerful Disk Operating System for the 
TRS-80®. It has been designed for the 
sophisticated user and professional 
programmer who demands the ultimate 
in disk operating systems. 
NEWDOS/80 is not meant to replace 
the present version of NEWDOS 2.1 
which satisfies most users, but is a 
carefully planned upward enhance- 
ment, which significantly extends 
NEWDOS 2.1's capabilities. This new 
member to the Apparat NEWDOS' 
family is upward compatible with 
present NEWDOS 2.1 and is supplied 
on Diskette, complete with enhanced 
NEWDOS + utility programs and 
documentation. Some of the 
NEWDOS/80 features are: 


e New BASIC commands that 
supports files with variable record 
lengths up to 4095 Bytes long. 


e Mix or match disk drives. Supports 
any track count from 18 to 80. Use 


35, 40 or 77 track 5" mini disks drives 
or 8" disk drives, orany combination. 


e A security boot-up for BASIC or 
machine code application programs. 
User never sees "DOS READY" or 
"READY" and is unable to 
“BREAK”, clear screen, or issue 
any direct BASIC statement 
including “LIST”. 


e New editing commands that allow 
program linesto be deleted from one 
location and moved to another or to 
allow the duplication of a program 
line with the deletion of the original. 


e Enhanced and improved 
RENUMBER that allows relocation 
of subroutines. 


e Powerful chaining commands. 
e Print Spooler. 


e DFG function; simultaneous striking 
of the D, F and G keys will allow 
the user to enter a mini-DOS 
to perform some DOS commands 
without disturbing the resident 
program. (e.g. dir while in scripsit.) 


e Upward compatible with NEWDOS 
2.1 and TRSDOS 2.3. 


e Includes machine language 
Superzap/80 and all Apparat 2.1 
utilities. 

* Enter debug any time by pressing 
123 keys. Also allows disk ИО. 


e Diskette "Purge" command. 


e Specifiable system options (limited 
sysgen type commands). 


e Increased directory capacity. 
e Copy by file commands. 


NEWDOS/80 with all of the 
NEWDOS + utility programs, many of 
which have been enhanced, is priced at 
just $149.00 and is available at most 
TRS-80 dealers. 

As with 2.1, NEWDOS/80 relies on 
the TRSDOS and Disk Basic Reference 
Manual published by Radio Shack. 
NEWDOS/80 documentation supports 
its enhancements and upgrades only. 


TO PURCHASE NEWDOS/80, COMPLETE AND MAIL TO: 


- | 

! І 

1 Apparat, Inc. Microcomputer Technology, Inc. 1 

| 4401 S. Tamarac Parkway —OR— 3304 W. MacArthur Bivd. І 

Denver, СО 80237 Santa Апа, СА 92704 Г 

303/758-7275 303/741-1778 714/978-9923 | 

ae. { П Check O Money Order O Master Charge O Visa 
—— | CardNo...... o Ехриайоп Date ! 
га Colo. residents add 6.5% sales tax. Cal. residents add 6% sales tax. | 

/ | IC b j ^dd $10.00 postage and handling. - 

| Please rush NEWDOS/80 @ $149 EACH TO: { 

! I 

| l 

Name 

MICROCOMPUTER = | 

Y | | 

- Phone | 

И ВОЛА | 

a — ЧАР 
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Л. Personar 


ATARI COMPUTER 
eO ^ SYSTEMS 


ATARI” 8007M , 
List $1080 & 


ому $849 | 


a 


е ~ 


B ко 


"L' а ш а A LOG 6 d À& а ҸӘ -- N 
^ A a 9" & wm 2 а ы, ‹: 


x а ы R m а 


Figure 6: The printed-circuit board layout for the keyboard 
matrix, shown here reduced to 82% of actual size. Use of a 
single-sided board makes some additional wire-wrap connec- 


ATARI? 400ТМ, List $630 

OUR PRICE ONLY $499 : 
820 PRINTER, List $599.95 .......... $499 A 
810 DISK DRIVE, List $699.95 ....... $589 E 


€ Extended BASIC Language Call for Price 
€ Advance Graphics 

€ CRT Built-In Display 

€ Magnetic Tape Cartridge for Storage 


CALCULATORS BY 


HEWLETT A9, PACKARD 


HP-41C Calculator, “А System”... $289.95 
HP-32E Scientific w/Statistics ... $ 53.95 
HP-33C Scientific Programmable ... 99.95 
HP-34C Advanced Scientific 
Programmable ................. 123.95 
HP-37E Business Calculator ....... 58.95 
HP-67 Handheld Fully Advanced 
Programmable Scientific for 


Business & Engineering ......... 298.95 
HP-97 Desktop w/Built-in Printer . . 579. 
APPLE li, ТЕК, List $1195 ........... $ 989 
32K, List$8895 .................... $1169 
rr OPERI саад 1259 
COMMODORE РЕТ ....... Call for Prices 


Prices do not include shipping by UPS. All 
prices and offers are subject to change without 
notice. 


PEL... 
Ce 


609 Butternut Street 
Syracuse, N.Y. 13208 
(315) 478-6800 
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CHRISLIN YEARS AHEAD IN 
MEMORY DESIGN 


^ umi P T Liner 


WE'VE DONE IT AGAIN — State of the Art Multibus® Memory Design. First to offer up to 512K on one board, and CHRISLIN again brings pricing 
sanity to the memory market. Why pay over $2000 for our competitor s 64K x 8 memory board when we will give you the CI-8086 128K x 9 memory 
for just $1500 or better yet, the СІ-8086 512K x 9 memory module for 54700. 


Up to 512K bytes in a single option slot. Available in 64K, 96K, 128K, 256K, or 512K configurations. On board parity generator checker, for both 8 bit 
or 16 bit systems. Off shelf deliveries. 


СІ-6800-2 — 16KB to 64KB. Plugs directly into СІ-5100 — 16KB to 64KB. Transparent hidden 


Motorola's EXORciser | or Il. Hidden refresh up to 1.5 DRILLER refresh. No wait states at 4 Mhz. Compatible with 
Mhz. Cycle stealing at 2 Mhz. Addressable in 4K | г MTS i Alpha Micro and all Major 8080, 8085 and Z80 
increments with respect to VXA or VUA. On board е га ТТТ Based 5100 Systems. Expandable to 512K bytes 
parity. 64K x 9 $995.00. ee "Ng thru Bank Selections. 64K x 8 $750.00. 


СІ-8080 — 16KB to 64KB on a single board. Plugs 
directly into MDS 800 and SBC 80/10. Addressable 
in 4K increments up to 64K. 16KB $390.00. 64KB 
$750.00. 


С1-1103 — 16KB to 256KB on a single dual height 
board. Plugs directly into LSI 11/2, H11 or LSI 
11/23. Addressable in 2K word increments up to 
256KB. 8K x 16 $390.00. 32K x 16 $750.00. 128K 
x 18 $2880.00. 


Tested and burned in. Full year warranty. 


СІ-6800 — 16KB to 64KB on a single board. On 
board hidden refresh. Plugs directly into EXORciser | 
and compatible with Rockwell's System 65. 
Addressible in 4K increments up to 64K. 16K x 8 
$390.00. 64K x 8 $750.00. 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


€ 


Chrislin Industries, Inc. 


Computer Products Division 


31352 Via Colinas e Westlake Village, CA 91362 è 213-991-2254 


Multibus is a trademark of the Intel Corp. 
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LSI il is a trademark of Digital Equipment Corp. 


EXORcisar is a trademark of Motorola 
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Text continued from page 156: 
character clock rate, on pins 6 and 8 
of IC14 (the 7410), pin 12 of IC21 (the 
74163), on pin 9 of IC23 thru IC27 (all 
five 74175s), pin 1 of IC21 (the 
74163), pin 15 of IC22 (the 74166), 
and pin 30 of IC9 (the 8275). Pin 7 of 
the 8275 should measure 16,200 Hz, 
the horizontal line frequency, and pin 
8 should be at 60 Hz, the frame fre- 
quency. Do not proceed until you can 
measure all of these frequencies cor- 
rectly. If your display shows 
something quite distorted, torn, or 
scrambled, it is probably a problem 
in the video timing. Ап incorrect 
horizontal or vertical sync frequency 
can greatly disrupt a display. 


Final Checkout 

At this point, your terminal should 
be working. If it is not, double-check 
the following: 


€ On opening the TRAP switch, 
does the 8085 microprocessor 
branch to the monitor program 
and issue a carriage return, line 
feed, and question mark from the 
82517 

® Are а! of the frequencies listed 
above for the video timing correct 
in your circuit? 

ө Check the output of ріп 35 of the 
8275. This is the video-suppression 
(VSP) output which is active high 
during horizontal апа vertical 
retrace at the top and bottom rows 
of every character, and in certain 
other cases involving end-of-row 
or end-of-series codes. Video sup- 
pression is also turned on if a 
direct-memory-access underrun 
occurs. If video-suppression is pro- 
ducing a logical 1 and has no ac- 
tivity on it, а direct-memory- 
access underrun is most likely your 
problem. This means that the soft- 
ware is not reinitializing the 8257 
at the end of each video frame. The 
video-suppression line should 
show a frequency of 12 kHz on it. 
Pin 37 of the 8275 (the light-enable 
output) will have a frequency 
varying from 28 to 32 Hz. 

€ After the 8085 microprocessor has 
been reset and before data is sent 
to the video terminal, IC18 (the 
74LS138 peripheral decoder) 
should be putting out pulses at 
constant rates. Pins 9, 10, and 15 
should show a frequency of about 
23 kHz, and pin 11 should show 
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600 Hz. 

9 The address-enable line on the 
8257 (pin 9) should show a fre- 
quency of 1.5 kHz, and the ad- 
dress strobe (pin 8) should be 
135 kHz. Again, these frequencies 
should be measured by a counter 
using a full 1-second gate time, 
since the duty cycles of pulses of 
these lines are not constant. This is 
especially true of the address- 
strobe output of the 8257. 

Using a frequency counter and an 
oscilloscope to check for the correct 
activity on the various pins of in- 
tegrated circuits is ап effective 
method of troubleshooting your cir- 
cuit. It is possible that a single wiring 
mistake is your only problem. Using 
an ohmmeter as a continuity tester 
and checking every connection is 
often worth the effort. I turn the cir- 
cuit board over and put the ohm- 
meter probes on the pins of the in- 
tegrated circuits themselves. This also 
serves to check for a bad socket con- 
nection. Draw over the connecting 
lines on your progress-checking 
schematic with a different colored 
pen as you make each check. 


Possible Additions 

Some readers may wish to make 
further modifications to my design. 
Here are some possibilities: 


€ Lowercase letters could be added 
fairly easily if the 7 by 10 format 
for each character is retained. The 
+5 V 2513 character generator is 
also available with a lowercase set 
of letters. The second character 
generator could be added by using 
the full 7-bit ASCII code іп 
memory. Only six bits are stored 
in memory in this design. The most 
significant bit could be used to 
select which character generator 
would be enabled. The character- 
handling routine in the terminal 
control software would also have 
to be modified. If a larger format 
for characters was desired (eg: that 
used by the Motorola 6571 
character generator), the entire dot 
timing would have to be changed, 
as well as the initialization of the 
8275 in the software. 

Ф The 8275 Video Display Controller 
has provisions for light-pen detec- 
tion. Very little hardware would 
be needed to add this feature; only 
a small switch and a small light- 


sensor circuit using a phototran- 
sistor. When the raster sweep 
reaches the light sensor, it presents 
a signal to the light pen (LPEN) in- 
put, and the row and character 
positions are stored in a pair of 
registers in the 8275. These 
registers can be read on command. 
Modification of the control soft- 
ware would be necessary to read 
the registers and act upon their 
contents. 

€ Character- and field-attribute 
codes can also be handled by the 
8275. Character-attribute codes 
are used to generate graphics sym- 
bols without the use of the 
character generator. These sym- 
bols can also be programmed to 
blink or be individually high- 
lighted. Field attributes are codes 
that affect the characteristics of a 
field of characters. These charac- 
teristics are blink, highlight, 
reverse video, underline, and two 
general-purpose outputs that can 
be user defined. The Intel 
Peripheral Design Handbook gives 
details on implementing these 
features in both hardware and soft- 
ware. 


Conclusion 

This terminal is not a suitable pro- 
ject for a beginner or for those who 
are inexperienced in microprocessor 
hardware. Time and patience will be 
indispensable in completing this pro- 
ject. I spent about three months 
assembling the parts and building the 
circuit. À month of this time involved 
debugging both hardware and soft- 
ware, due to the many changes I 
made in the original Intel design. 

I would appreciate hearing from 
those readers who complete this pro- 
ject. Descriptions of any modifica- 
tions made would also be welcome. № 


Portions of this article are copyright by Intel 
Corporation and are used by permission. 
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Need help? | 
Call us. 4 


on you. 


Discover 


the most organized (and inexpensive) way to keep up with 
what's new in computer techniques and management— 


> J 
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Computer and Information Sciences 


41625. DATABASE: А PROFESSIONAL’S 
PRIMER. David Kroenke. Covers every aspect of 
data base concepts, systems and i м 


41785. DEBUGGING SYSTEM 360/370 PRO- 
GRAMS USING OS AND VS STORAGE DUMPS. 
D. Н. Rindfleisch. Guide to novae dump debug- 
ging. Illustrations, examples. sample dumps. $19.95 


42303. A DISCIPLINE OF PROGRAMMING. 
Edsger W. Dijkstra. New programming tools to solve 
>< lems that range from the everyday to the com- 
plex. 


80837. STRUCTURED SYSTEMS ANALYSIS: 
Tools and Techniques. Gane and Sarson. $19.50 


§1955. A GUIDE TO THE SUCCESSFUL MAN- 
AGEMENT OF COMPUTER PROJECTS. Ham- 
ish Donaldson. $24.95 


81845. SYSTEM/370 JOB CONTROL LAN- 
GUAGE. Gary De Ward Brown. Includes descriptions 
of hardware devices and access methods and refer- 
ence to many useful JCL features. Softcover. $13.50 


39995-2. COMPUTER NETWORKS AND THEIR 
PROTOCOLS. D. W. Davies et al. Latest technology 
in routing, pocket switching and flow control. 
Counts as 2 of vour 3 books. $43. 


54455. IMS PROGRAMMING TECHNIQUES: A 
Guide to Using DL/1. Карр and Leben. Specific 
techniq: es to write application programs in ANS 
COBOL, PL/1, or Assembler Language іп an IMS 
DL/1 data base environment. $17.95 


60385. MANAGING THE SYSTEMS DEVELOP- 
MENT PROCESS. Charles L. Biggs, et al. $24.95 


62620. MICROCOMPUTER HANDBOOK. 
Charles J. Sippl. Detailed reference to the technolo- 
gy and applications of microprocessors. 95 


70110. PRINCIPLES ОҒ DATA-BASE МАМАСЕ- 
MENT. James Martin. Covers data structures, secu- 
rity, file storage, real-time vs. non-real time, nan 


70725. THE PROGRAMMER'S ANSI COBOL 
REFERENCE MANUAL. Donald A. € n - 


79150-2. SOFTWARE ENGINEERING. Jensen & 
Tonies. Counts as 2 of vour 3 books. $27.50 


79167. SOFTWARE RELIABILITY GUIDEBOOK. 
Robert L. Glass. Spells out all the technological and 
management techniques. $18.95 


42053-2. DESIGNING A DISTRIBUTED 
PROCESSING SYSTEM. Hamish Donaldson. 
Casebook on how to manage projects successfully 
and a technical reference for the design problems 
that are peculiar to distributed processing. Counts as 
2 of vour 3 books. $34.95 


Take any 3 books 
for only $1.00 each 


(values to $74.95) 


If you will join now for a trial period and 
agree to take 3 more books—at handsome 
discounts—over the next 12 months 


40135-2. A CONCISE DICTIONARY OF PHYS- 
[CS. J. Thewlis. More than 7.000 definitions. Counts 
as 2 of vour 3 books. $50.00 


42498. DOCUMENTATION STANDARDS AND 
PROCEDURES FOR ON-LINE SYSTEMS. Edired 
by Martin L. Rubin. A valuable guide to everything 
from user request documents to man/machine dia- 
logue module for easier integration into Nr 
company standards. $21.9 

35450-2. AUTOMATIC DATA PROCESSING 
HANDBOOK. The Diebold Group. Auxiliary mem- 


а peripherals, systems design, consultant services, 
software packages. Counts as 2 of your 3 books. 


70230. PRINCIPLES OF SOFTWARE ENGI- 
NEERING AND DESIGN. Marvin V. Zelkowitz, 
etal. $21.95 


40065-2. COMPUTER STORAGE SYSTEMS 
AND TECHNOLOGY. Richard Matick. Counts as 

of vour 3 books. $29.95 
80150. STANDARDIZED DEVELOPMENT OF 
COMPUTER SOFTWARE. Robert С. Tausworthe. 
How to incorporate principles and techniques of 
structured programming in the development of 
large-scale systems. $19.95 


80155. STANDARDIZED DEVELOPMENT OF 
COMPUTER SOFTWARE, PART il. Robert C. 
Tausworthe. A detailed set of rules for software 
implementation. Contains extensive appendices. 
$21.95 
32485. ALGORITHMS + DATA STRUCTURES 
z PROGRAMS. Niklaus Wirth. A classic work on 
structured programming. $20.95 


39890-2. COMPUTER DATA-BASE ORGANIZA- 
TION. James Martin. An invaluable planning tool 
having over 200 diagrams. Counts as 2 of your 3 
books. $26.50 


85725. UTILIZING SYSTEM 360/370 OS AND VS 
JOB CONTROL LANGUAGE AND UTILITY 
PROGRAMS. Daniel H. Rindfleisch. Practical guide 
to every feature of JCL and system utilities. $21.95 


(Publishers' Prices shown) 


49600. THE FUTURE WITH MICROELEC- 
TRONICS. Barron and Curnow. Shows how future 
оны will transform every area of pd 
from the factory to the home. $17 

79155. SOFTWARE INTERPRETERS FOR MI- 
CROCOMPUTERS. Thomas C. McIntire. $18.95 


50045-2. GAME THEORY: Mathematical Models 
of Conflict. 4. J. Jones. Numerous diagrams, exam- 
ples. Counts as 2 of vour 3 books. $45.00 


50551. GRANTS: How to Find Out About Them and 
What to Do Next. Virginia P. White. $19.50 


39746-2. COMPANION TO CONCRETE MATH- 
EMATICS. VOLUMES I AND П. Z. A. Melzak. 
Mathematical techniques and various applications. 
The set counts as 2 of your 3 books. $46.45 
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44900-3. THE ENCYCLOPEDIA OF COMPUTER 
SCIENCE. Monumental 1550-page volume offers 
accurate information on essential topics rangin 
from theory and applications to programming an 
Boolean algebra. Counts as 3 of vour 3 books. 


If the reply card has been removed. please write to 
The Library of Computer and Information Sciences 
Dept 7-AD5, Riverside, N.J. 08075 
to obtain membership information and 
application 


In 1978 Ohio Scientific introduced 
a revolutionary new low cost com- 
puter — the Superboard II. This 
computer provides all important 
personal computer features on a | 
single board at a cost of under $300. The Superboard П гесеіуеа гауе 
reviews by microcomputer experts such as: 


“We can heartily recommend the Superboard II computer system for 

the beginner who wants to get into microcomputers with a minimum of 

cost. Moreover, this is a ‘real’ computer with full expandability.” 
POPULAR ELECTRONICS MARCH, 1979 


“The Superboard II weighs in at $279 and provides a remarkable 
amount of computing for this incredible price” 
KILOBAUD MICROCOMPUTING FEBRUARY, 1979 


"The Superboard II and its fully dressed companion the Challenger 1P 
series incorporate all the fundamental necessities of a personal com- 
puter at a very attractive price. With the expansion capabilities 
provided, this series becomes a very formidable competitor in the home 
computer area’ INTERFACE AGE APRIL, 1979 


“The graphics available permit some really dramatic effects and are 
relatively simple to program... .The fact that the system can be easily 
expanded to include a floppy means that while you are starting out with 
а low-cost minimal system, you don't have to throw it away when you 

are ready to go on to more complex computer functions. At $279, 
Superboard II is a tough act to follow:’ RADIO ELECTRONICS JUNE, 1979 


“The Superboard is an excellent choice for the personal computer 
enthusiast on a budget” BYTE MAY, 1979 


Since the introduction of Super- 
board II, the cost of personal com- 
puters has actually gone up with 
new models by major manufacturers 
ranging from $1000 to well over 
$4000 due to the general cost of 
inflation and the increasing func- 
tionality included in these com- 
puters. Today Cleveland Consumer 
Computers is offering you the orig- 
inal Superboard П at its original 
price of just $279. In today's 
economy this is by far the best buy 


in personal computing ever! 


The Superboard II can entertain 
your whole family with spectacular 
video games and cartoons, made 
possible by its ultra high resolution 
graphics and super fast BASIC. It 
can help you with your personal 
finances and budget planning, 
made possible by its decimal 
arithmetic ability and cassette data 
storage capabilities. It can assist you 
in school or industry as an ultra 


The Age of Affordable Pers 


powerful scientific calculator, made 
possible by its advanced scientific 
math functions and built-in 
"immediate" mode which allows 
complex problem solving without 
programming! This computer can. 
actually entertain your children 
while it educates them in topics 
ranging from naming the Presidents 
of the United States to tutoring 
trigonometry — all possible by its 
fast extended BASIC, graphics and 
data storage ability. 


The machine can be economically 
expanded to assist in your business, 
remotely control your home, com- 
municate with other computers 

and perform many other tasks via 
the broadest line of expansion 
accessories in the microcomputer 
industry. 


This machine is super easy to use 
because it communicates naturally 
in BASIC, an English-like program- 
ming language. So you can easily 
instruct it or program it to do 
whatever you want, but you don't 
have to. You don't because it comes 
with a complete software library on 
cassette including programs for 
each application stated above. Ohio 
Scientific also offers you hundreds 
of inexpensive programs on ready- 
to-run cassettes. Program it yourself 
or just enjoy it; the choice is yours. 


The Superboard II comes fully 
assembled and tested. It requires 

+ 5V at 3 Amps and a video monitor 
or TV with RF converter to be up 
and running. $279.00 


Standard Features: 


* Uses the ultra powerful 6502 
Microprocessor. 


® 8K Microsoft BASIC-in-ROM. 
Full feature BASIC runs faster 
than currently available personal 
computers and all 8080 based 
business computers. 


e 4K static RAM on board expand- 
able to 8K. 


* Full 53-key keyboard with 
upper/lower case and user 
programmability. 


* Kansas City standard audio 
cassette interface for high 
reliability. 


® Full machine code monitor and 


I/O utilities in ROM. 
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AC-17P, 16-line parallel I/O inter- 
face, 16-pin I/O bus interface 
which allows the connection of 
parallel I/O lines or high speed 
analog I/O module, or a PROM 
blaster or solderless interface pro- 
totyping board, programmable 
sound generator and program 
selectable modem and high speed 
printer ports, and more. 


Software: 


Ohio Scientific and independent suppliers 
offer hundreds of programs for the 
Superboard П, in cassette and mini-floppy 
form. Here is a sampling of popular Ohio 
Scientific programs for the Superboard II. 


Or to get our free catalog CALL 1-800-321-5805 TOLL FREE. 

Charge your order to your VISA or MASTER CHARGE ACCOUNT 
Ohio Residents Call: (216) 464-8047. Or write, including your check 
or money order, to the address listed below. 


CLEVELAND CONSUMER 
E COMPUTERS & COMPONENTS 


Р.О. Box 46627 
i Cleveland, Ohio 44146 _ 


P.O. Box 46627 


EDUCATIONAL PROGRAMS SBII& CIP Price 
: BASIC Tutor Series SCE-336 $35.00 
ЯТТ E ee Ü: zoe 6.50 
d і tinents Qui - 6.50 М 
Mial-Floppy Santee Еш еч Hardware: 
Disk Drive КИЛ» jin French Drill & Tuto E-339 6.50 
aan ag Gamat Tutor. & Drill SCE-342 6.50 — Superboard П 
; . Hangman (8K) SCE-324 9.00 as specified in the advertisement. $279 
Direct access video display has ІК Log Tutors 1-3 SCE-344 6.50 610 Board For use with Superboard II and 
of dedicated memory (besides 4K wn =a DM I aa ar ae sialic RAM ex- 

Mathink SCE-337 9.00 pandable to 24K or 32K system total. 
кімі memory) features cs sid Matrix Liors 1-3 SCE-345 6.50 Accepts up to two mini-floppy disk 
case, lower case, graphics and Metric Tutor & Quiz SCE-335 8.50 drives. Requires +5V@4.5amps. 298 
gaming characters for an effective pem eae aber e 6.0  MinkFloppyDiskDrive = 

A Spelling Quiz SCE-333 6.50 ncludes Ohio Scientific's PICO 
screen resolution of up to 256 x Depto d ан 5СЕ-318 = DOS software and connector cable. 
296 points. Normal TV's with Address Book SCB-523 9.00 Compatible with 61D erpapder 
i Advertisement Demo SCB-520 8.50 ard. Hequires + .Э amps 
overscan display about 24 rows of Inventory Demo SCB-518 6.50 and +5V@ Q.7 amps. 299 
24 characters without overscan u Mailing List (8K) = 5СВ-524 5.50 — 830Board Asspecifiedinthe advertisement. 229 
р Straight & Constant Depreciation SCB-500 9.00 AC-3P 12” bination bl d . 
to 30 X 30 characters. Tıme Calculator SCB-525 9.00 ccm, ination ack and white 
PERSONAL PROGRAMS TV/video monitor. 159 
Clone Cc SCP-708 0 Eom су 1 Samp over supply " 
е м alone Counter -7 6.50 = .9 amp power supply for 
Üptional Extras: Checking Account SCP-719 9.00 Superboard П 35 
ccm ш НІ ош EO 0. 38 
* Available 610 expander board И ЅСР.720 эю СІР Sams С1Р/5ирегЬоага П Manual. ~ 8 
| GAME PROGRAMS OS-65D УЗ.2 Disk Operating System with 
features up to 24K static RAM енот SCG-975 8.50 9-digit extended BASIC, random 
additional ual mini-tl Black Jack SCG-955 6.50 access and sequential files. 49 
жы = M ы дин, =ош Civil War СС-977 8.50 CS-600 Metal case for Superboard I1, 610 
Inter ace , an an ine Destroyer SCG-951 6.50 and 630 board and two power 
expansion interface. Ны № den ae supplies. 49 
р С Носке SCG-979 5.50 
Te 5СС-925 8.50 CS-610 Metal case for single floppy disk 
itor Now Worl, SCG-956 6.50 drive and power supply. 49 
eun ue eina and Extended poker ^ al 5СС-962 6.50 AC-12P Wireless AC remote control system. 
achine Code monitor available. берег та Aim = Includes control console, two lamp 
pace War . modules and two appliance 
630 I/O Expander. Star Trek G-946 6.50 modules for use with 630 board 175 
" Star Wars SCG-926 6.50 3 | 
RGB color and NTSC composite Tic Tac Too SCG-345 8.50 AC-17P peu ee ае ва 
; j k d , , 
color outputs with up to 16 colors, қы protection devices and door unit for 
Dual 8-axis joystick interface, AC — peo -— board. " 
remote control interface which "т oe ыы 
. : C3 Sams Challenger Ш Manual. 40 
mates with AC-12P, home security 
interface which mates with the To Order: 


Order Form: COMPUTERS & COMPONENTS Cleveland, Ohio 44146 I 
(1 630 Board $229. 


[] Superboard II $279. 


(С 610 Board $298. Ш AC-3P 12” B-W Monitor $159. 
O Mini-Floppy Disk Drive $299. ГІСІР Sams Manual $8. 
( Attach separate sheet for other items.) 


Freight Policies All orders of $100 or more 
are shipped freight prepaid. Orders of less 
than $100 please add $4.00 to cover shipping 
costs. Ohio Residents add 5.5% Sales Tax. 


Guaranteed Shipment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systems 
within 48 hours upon receipt of your order. 
Our failure to ship within 48 hours entitles 
you to $35 of software, FREE. 


ADDRESS: 
CITY: 
Payment by: VISA: 


STATE: 
— MASTER CHARGE: 


ZIP: саха = 
— MONEY ORDER: __ 


Credit Card Account # 
x Hours: Ехриез: Т IEInterbankf/(Master Charge) 
call Monday thru Friday | TOTALCHARGEDOR ENCLOSED:$ (Ohio Residentsadd 5.5% Sales Tax) 


җыл 
| 
| 
| 
| 
| 
| МАМЕ: 
| 
| 
| 
| 
| 
| 
| 


All orders shipped insured UPS unless otherwise requested. FOB Cleveland, Ohio. 


әне a— cee ee ee es ee ee ee —— A— ee ees es ee —À ees ee -— es ee ee ees es — eee cee JÀ 


Circle 102 on inquiry card. BYTE September 1980 163 


BYTELINES 


NEWS AND SPECULATION ABOUT PERSONAL COMPUTING 


В... Shack's New 
Products: This fall, Radio 
Shack will offer a $399 ter- 
minal/modem combination 
called the Videotex. This 
product will be billed as 
"the world's first low-cost 
home/office two-way infor- 
mation-retrieval system," 
and will allow a user to ac- 
cess CompuServe's 
MicroNet information utility 
and similar services. 

The Videotex will con- 
nect directly to a telephone 
line and to the antenna ter- 
minals of a standard televi- 
sion set (not supplied). 

A $30 software package 
will be required for a 
TRS-80 Model I to use the 
MicroNet system. In a 
radical departure from its 
past marketing policy, 
Radio Shack will also sell 
versions of the access soft- 
ware for non-TRS-80 com- 
puter systems such as the 
Apple II computer. 

The MicroNet service will 
be accessible from 238 sites 
in the United States, pro- 
viding news, syndicated 
columns, and sports, as 
well as access to credit- 
card verification and 
limited banking services. 

Observers of the micro- 
computer industry have 
been expecting an an- 
nouncement of three new 
Radio Shack computer pro- 
ducts at any time now. À 
replacement for the TRS-80 
Model I is due, and an- 
ticipation of more advanced 
systems is mounting. 


NM To Introduce 
Under-$125 Computer: 
Sharp Corporation, of 
Japan, plans to introduce in 
1981 an under-$125 hand- 
held computer, which is 


Conducted by Sol Libes 


programmable in BASIC. It 
will store up to 400 pro- 
gram steps and have 
twenty-six memory loca- 
tions for data storage. It 
will have an alphanumeric 
keyboard and a one-line 
LCD (liquid-crystal 
display). Optional printer 
and cassette interfaces will 
also be offered. Sharp is 
presently marketing a 
similar, but more powerful, 
machine in Japan, for $175. 


J apanese Show Personal 
Computers in US: Several 
Japanese companies 
showed personal-computer 
systems at the recent 
National Computer Con- 
ference (NCC) in Anaheim, 
California. Nippon Electric 
Company (NEC) displayed 
a Z80-based system that 
currently sells for $730 in 
Japan. It includes a 12-inch 
color monitor, up to 64 K 
bytes of programmable and 
read-only memory and uses 
Microsoft BASIC. 

Casio presented a system 
with 44-inch video display 
and 4 K bytes of main 
memory, expandable to 
32 K. SDC International 
Corporation said it is 
preparing to market an 
S-100-based system. 


б. Where Art Thou? 
Two computer-system 
manufacturers have 
reported to me that they 
are ina “holding” position 
on 68000-based 16-bit 
microcomputer-system 
development. They claim 
that Motorola has still not 
clearly defined some of the 
operation codes and will 
not commit to delivery on 
anything other than sample 


quantities. These manufac- 
turers contend that similar 
problems occurred with the 
6809 microprocessor. At 
this point, it does not ap- 
pear likely that any 68000 
products will become 
available this year. 


W antoa: One And A 


Half Million Program- 
mers: “There could be a 
demand for over one 
million computer program- 
mers by 1990,” said An- 
drew S Grove, Intel's presi- 
dent, in a recent interview. 
Datamation magazine has 
gone even further. In a re- 
cent article it reported that 
new software breakthroughs 
will cause the number of 
software programmers to 
increase 10% per year from 
563,000 in 1980 to 1.5 
million in 1990. 


apanese Memories 
Superior? According toa 
report made by Richard W 
Anderson, manager of 
Hewlett-Packard's Data 
Systems Division, Japanese 
16 K memory devices are 
superior to US-made 
devices. According to 
Anderson, Japanese 16 K 
components showed a zero 
failure rate on incoming in- 
spection compared to a 
0.11 to 0.1996 rate on US- 
made devices (ie: 100 
failures out of 50,000). 
Further, field failures for 
1000 hours of operation 
were 0.010 to 0.019% for 
Japanese parts versus 0.059 
to 0.267% for US-made 


parts. 


МТ... Computer Chess 
Championship: The third 


world computer chess 
championship is scheduled 
to take place this month in 
Linz, Austria, from 
September 25 thru 29. 

The former world cham- 
pion program, Kaissa (from 
the Moscow Institute of 
System Studies), will pro- 
vide strong competition for 
the best programs from the 
West. The current World 
and North American cham- 
pion, Chess 4.9 (written by 
David Slate and Larry 
Atkin) will defend its title 
alongside other entries 
from the United States such 
as Belle, Chaos, and 
Duchess. The current Euro- 
pean champion, the pro- 
gram Master, is also ex- 
pected to compete. 

As in previous tour- 
naments, David Levy will 
be the Tournament Direc- 
tor. Mr Levy is an Interna- 
tional Master of chess and 
has been noted for his own 
play versus computer pro- 
grams. 


МУ... Can I Store Ten 
Gigabits? Optical disks 
are expected to be the next 
major advance in high- 
density mass storage. 
Capacities of 
10,000,000,000 bits (10 
gigabits) are expected by 
1982, 10:2 bits (1 terabit) 
by 1985, and 10!* (100 
terabits) by 1989. Video- 
disk technology is also ad- 
vancing rapidly, but one 
shortcoming is that video 
disks are not erasable, 
limiting them to archival 
storage. Some systems now 
being designed are said to 
offer 10 billion bytes of 
storage оп а 12-inch disk 
with 250 ms access time. 


AUTOMATED 
Е QuipPmMeENT 
INCORPORATED 


Toll-Free Ordering 
1 -800-854-6003 Outside Calif. 


714-739-4701 


Inside Calif. 
Outside Cont. USA 


TERMINALS 
Televideo 912 ........... 
Televideo 920 ........... 
Soroc Ю-120............ 
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BOARDS 
CB2 Z80CPU 
VB1B VIDEO 
VB2 VIDEO 
VB3 VIDEO 
104 INTERFACE 
SBI SYNTHESIZER 


MEASUREMENT SYSTEMS MEMORY 

DM3200 32K 4MHZ DYNAMIC ....500 
DM6400 64K 4MHz DYNAMIC ....640 
DMB3200 32K BANK SELECT RAM .650 
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DMB6400 64K BANK SELECT RAM .790 


SOFTWARE 

CPM-2 $ 150 
CBASIC-2 100 
WORDSTAR 350 
MP/M 300 
N.S. PASCAL 175 
WHATSIT 170 
SELECTOR C-III 280 


ADDITIONAL DISCOUNTS FROM OUR 
SOFTWARE PRICES WHEN PURCHASING 
A SYSTEM FROM US. 

GRAHAM-DORIAN STRUCTURED SYS 


NORTHSTAR PRINTERS 
— $745 HRZ-1-32K-D..................... $2100 НЕО ББ. ...................... ЖЕТОО 
он ards 795 HRZ-2-32K-D ..................... 2340 МЕС ББаД0 ....................... 22% 
ЕУ 700 НН2-1:92К-0..................... BD МАШ@Ш........................ АВ 
а ае Е 850 НН2-2-32К-О..................... 2690 ЛЙ... cat ed yee eae ос 
ТА. 750 Additional 16K RAM .............. 365 i | 22222222222... ТИЕР 
О 830 Additional 32K RAM .............. 565 |, i ee КЕ 
EM a 950 HARD DISC SYSTEM.............. 3950 ORDATA .... eere АЦ 
vA AQ a ud 1050 DM6400 64K RAM MAY BE SUBSTITUTED ANADEXDP-8000 ................ 795 

FOR ASM 32K NORTHSTAR FOR $150. ANADEX DP-9500 ................ 1350 

NORTHSTARS WITHOUT MEMORY AVAIL- BASE 2800 MST ................. 600 


KIT ASM DYNABYTE MORROW 
$168 $220 ВЕ MET er A $2395 DISCUS-1 1 ӨНІМЕ................ $ 815 
125 170 DBB EIK п... асаре. 2715 DISCUS-1 2 ОАІМЕ................ 1465 
135 188 аон ...................... 3900 DISCUS 2D 1 DRIVE .............. 970 
300 347 и. .....................- 4200 DISCUS 2D 2DRIVE .............. 1635 
135 188 ПВ G4 ӨРМӘГЕ.,.................. 3030 DISCUS 2+21DRIVE............. 1265 
161 227 ОНШАПШАЫ..................... 3830 DISCUS 2+22DRIVE............. 2245 
ТОМ WINCHESTER ............... 4630 МӘЗ«ОЮКЕК1.................. 190 
B2M PHOENIX ................... 11800 DISC JOCKEY 2D ................ 350 
BAM PHOENIX ................... 15000 DISCUS M26 HARD DISC .......... 4095 
98M PHOENIX ................... 18000 ADDITIONAL HARD DISC.......... 3685 


DISCS-BOX OF 10 
VERBATUM 5% 1SIDE $28 
VERBATUM 5% 2SIDE 45 


JOB COSTING $950 ACCTSREC $950 2 CABLE 5' VERBATUM 8 — 1SIDE 35 
INVENTORY 550 ACCTS PAY 950 ia "e Sis 10: VERBATUM8 + 2SIDE 55 
CASH REG 550 GENLEDG 950 LEDEX MONITOR OTHERS CALL 
APARTMENT 550 PAYROLL 950 NOVATION CAT 

MEDICAL 950 INVENTORY 950 


We will try to beat any advertised price. 


OPEN MON-FRI 8 AM TO 5 PM 


Automated Equipment Inc. 


Suite #D 


4341 W. Commonwealth Ave. 
Fullerton, Calif. 92633 


Circle 103 on inquiry card. 


TERMS: All prices listed are cash discounted and are subject 
to change or withdrawal. Credit cards and COD's аге 
accepted at 2% additional handling charge. Univer- 
sities 4nd Well Rated Firms NET-10. 

SHIPPING: ADDITIONAL IN ALL CASES. 


TECH. ASSISTANCE: WE TRY TO HELP INTERFACE AND 
TROUBLESHOOT CALL 714-739-4701 
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В... Memory Update: 
The first bubble-memory 
components were intro- 
duced in 1977 by Texas In- 
struments and Rockwell In- 
ternational. The number of 
bubble-memory suppliers 
has now increased substan- 
tially and includes Intel, 
Fujitsu, National Semi- 
conductor, and Hitachi. 
Furthermore, Motorola and 
Siemens are second- 
sourcing the Rockwell 
device. It is likely that 
several other semicon- 
ductor makers will also 
enter the market. 

Intel was the first to 
introduce a 1-megabit 
bubble-memory device, last 
year. Texas Instruments 
followed a few months later 
with its 1-megabit unit, and 
Rockwell is expected to an- 
nounce its unit shortly. 

Further, several 
manufacturers are also sup- 
plying support integrated 
circuits for simpler con- 
struction of the bubble- 
memory controller. 

At this time, the major 
problem to acceptance of 
these devices is the lack of 
standardization. The 
available devices and sup- 
port circuits from different 
manufacturers are not com- 
patible. A Joint Electron 
Device Engineering Coun- 
cil JEDEC) committee is 
currently holding discus- 
sions toward establishing 
standards on device 
design, reliability, testing, 
interfacing, and ter- 
minology. There still is no 
agreement as to whether 
the standard should apply 
to the device or to the con- 
troller level. Hence, it 
seems that a bubble- 
memory standard is still 
some time off, and we are 
unlikely to see bubble 
memory in wide use for 
some time to come. 


| A Farmers Get 
Viewdata: One hundred 
Kentucky farmers are try- 
ing out a Viewdata-type 
service to get information 
on markets, local crop con- 
ditions, and weather. The 
service is called the 


"Green Thumb 
Agricultural Weather 


Marketing Project." Using 
a box attached to a tele- 
vision set and phone line, a 
farmer can request informa- 
tion from the State's 
HP-3000 time-sharing com- 
puter, by means of a menu- 
oriented prompting system 
augmented by local coun- 
ty Z80-based computer 
systems. Up to eight items 
may be requested per 
telephone call. Currently 
one hundred farmers are 
testing the units made by 
Motorola in cooperation 
with Radio Shack. 


> M DEC, And Intel 
Join Forces For Office 
Network: Xerox, Digital 
Equipment Corporation, 
and Intel have joined forces 
in an effort to create a new 
internal data-communica- 
tions network for business 
offices. Called Ethernet, it 
is intended for large or 
complex business offices. It 
will link together different 
types and makes of auto- 
mated office machines (eg: 
terminals, intelligent 
copiers, word processors, 
etc) into a single system. 
Xerox holds the basic 
patents and will license 
others to manufacture com- 
patible Ethernet products. 
A prototype system with 
several hundred machines 
is reported to have been 
operating for five years. 


| om Flat Display 
Technique Announced: 
RCA Laboratories, one of 
the leaders in display 
technology, has disclosed a 
new technical concept for 
building a wall-mounted 
50-inch (diagonal- 
measure), color, flat-panel 
television display. A paper 
presented at the recent an- 
nual Society of Information 
Display conference 
estimated that the display 
could be in production by 
1990. The display would 
consist of forty l-inch-wide 
by 30-inch-high modules 
fastened together, side by 
side, to form a display 40 
inches wide by 30 inches 
high. Each module would 
contain an electron gun 
and beam-guide system. 


Qu Tournament 
Results: The best human 
player of the game Othello 
can still beat the best 
Othello-playing computer 
programs. This we con- 
clude from the results of 
the First International Man- 
Machine Othello Tourna- 
ment, held on June 19, 
1980, on the campus of 
Northwestern University in 
Evanston, Illinois. Six of 
the best computer pro- 
grams and the top two 
human players participated 
in a seven-round round- 
robin tournament. Mr 
Hiroshi Inoue, the current 
world champion from 
Tokyo, Japan, defeated five 
of the programs and the 
other human entry, Mr 
Jonathan Cerf of New York, 
New York, to win the tour- 
nament. Mr Cerf is the 
United States' Othello 
champion and is con- 
sidered to be second-best 
in the world, although he 
placed third in this tourna- 
ment. 

The second-place finish 
was obtained by the com- 
puter program written by 
Dan and Kathe Spracklen 
of San Diego, California, 
who are well known for 
their chess-playing pro- 
gram, Sargon. The 
Spracklens' program 
defeated Cerf in the fourth 
round of the tournament; 
this defeat was somewhat 
ironic because Mr Cerf had 
given the Spracklens help 
in refining their game- 
playing algorithms. 

Mr Inoue was narrowly 
defeated by only one oppo- 
nent, a program called 
"The Moor" written by 
David Levy, Michael Stean, 
and Michael Reeve, all of 
London, England. This 
defeat, like the defeat of 
Cert by the Spracklens' 
program, took place in the 
fourth round. Since the 
fourth round took place im- 
mediately after lunch, 
many observers have 
speculated that digestive 
factors may have impaired 
the performance of the 
human players. Oddly 
enough, The Moor was 
soundly beaten by pro- 
grams which were 
themselves soundly beaten 


by Mr Inoue. 

Fourth place in the final 
standings went to the pro- 
gram Odin, written by 
Peter Frey of Northwestern 
University. Fifth place was 
occupied by the program 
Iago, written by Paul 
Rosenbloom of Carnegie- 
Mellon University, followed 
by The Moor in sixth place. 
Peter Nachtwey, a US 
naval officer stationed in 
Newfoundland, Canada, 
entered his program Rever- 
si Master which ended up 
in seventh place. Last place 
was occupied by a program 
written by Tom Truscott 
and Dennis Rockwell of 
Duke University. 

Look for a full report on 
this tournament in a future 
issue of BYTE. (The name 
Othello is a trademark of 
Gabriel Industries, a sub- 
sidiary of CBS, Inc.) 


| — Phase 
III Satellite Crashes: 
When the first stage of the 
French Arriane rocket ex- 
ploded during launch on 
Friday, May 23, 1980, the 
OSCAR Phase III satellite 
was lost. The spacecraft 
had an equivalent value of 
$250,000 and had required 
thirty man-years of effort 
for design and construc- 
tion. The launch was not 
insured, so the Radio Ama- 
teur Satellite Corporation 
(AMSAT) has had to absorb 
a major loss. 

The Phase III spacecraft 
appeared on the cover of 
the November 1978 BYTE 
and was discussed in Joe 
Kasser's article "The Sky's 
the Limit: Use Ham Radio 
Bands for Intercomputer 
Communication" (Nov- 
ember 1978 BYTE, page 
48). Part of the planned use 
of the satellite was to have 
been relaying of computer 
data by amateur radio 
operators in personal com- 
puter networks. 

AMSAT is determined to 
build a second spacecraft 
(Phase III-B) to replace the 
lost unit, but the new sa- 
tellite may take two years to 
complete. Fortunately, 
some material was left over 
from the original construc- 
tion and may be used now. 


Empire has expanded! 


New Mainframe opens more 
areas for development 


In one quantum leap Tarbell has expanded its pop- 
ular Empire (the vertical disk subsystem) into a full 
line. This entire series now encompasses 5 variations. 
Each one contains different components so the 
S-100 system designer, hobbyist, or serious business 
user can arrive at the exact custom state he wants 
and needs. 


The basic Empire still includestwo 
Shugart or Siemens 8" disk drives; 
the compact cabinet with fan 
and power supply; a Tarbell floppy 
disk interface; CP/M*; Tarbell 
BASIC; the necessary cables, con- 
nectors and complete documen- 
tation. Naturally, it’s fully assem- 
bled and Tarbell tested. 


The new, top of the line Empire 
contains the basic model’s com- 
ponents with the Tarbell design- 
approved Mainframe. Beside the 
8-slot S-100 motherboard with an 
active terminated bus, there’s a 
cardcage with card guides anda 
double-density interface. 


Circle 104 on inquiry card. 


You're the master of your Empire 
You can call the shots in the Empire. Tarbell's made 
sure of that by offering them as complete subsystem 
packages... or, as separate units. For example, the 
mainframe may be ordered with 1, 2 or no drives. 
Whichever way you go, however, you always get the 
! reliability of Tarbell tested com 
nents and leadership-engineering. 


To get control of your own Empire, 
see your quality computer store 
for quick delivery. Or, contact us 
for dealer locations or further in- 
formation. 

CP/M is a trademark of Digital Research. 


950 Dovien Place - Suite B 
Carson, Califomia, 90746 
(213) 538-4251 / 538-2254 
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AMSAT is continuing to 
develop software to be used 
by ground stations in the 
satellite networks and is 
seeking support from per- 
sonal computer users in this 
software-development effort 
and in other areas of the 
rebuilding program. Infor- 
mation on AMSAT and its 
programs may be found in 
Orbit, which is published 
every two months and re- 
ceived by all members of 
the AMSAT group. A year’s 
membership may be ob- 
tained for $10 from 
AMSAT, POB 27, 
Washington DC 20044. 

The AMSAT space pro- 
gram is not a complete 
loss, however. The Phase II 
OSCAR-8 satellite contin- 
ues in orbit, and a group of 
radio amateurs from the 
University of Surrey in 
England will launch the 
scientific-research satellite 
UOSAT in late 1981. 
Carrying a coherent high- 
frequency beacon, a mag- 
netometer, and a slow-scan 
television camera, the 
"bird" will provide oppor- 
tunity for ham radio and 
personal-computer users to 
gain experience in tracking 
satellites and monitoring 
telemetry. 


Random Bits: It is in- 
teresting to note that IBM, 
via its Science Research 
Associates subsidiary, is 
marketing the Atari per- 
sonal computer to educa- 
tional users. In fact, IBM is 
offering a special sale. If 
you buy one Atari Model 
800 system, they will give 
you an Atari Model 400 
system free....Avalon-Hill, 
well known in the war gam- 
ing field for its historical 
simulation board games, 
has introduced a line of 
microcomputer-assisted 
games for the TRS-80, 
Apple II, and Commodore 
PET....The sales of the 
Texas Instruments (TI) 
Model 99/4 personal com- 
puter have been so disap- 
pointing that in the Los 
Angeles area TI has started 
offering $100 worth of free 
software plus a $100 cash 
rebate....Apple Computer 
Company has shifted its 


Apple II production from 
Silicon Valley to Carrolton, 
Texas, a mere 30 miles 
away from the new 
100,000-square-foot plant 
Tandy has built to make 
TRS-80s....A record 82,000 
people attended the Na- 
tional Computer Con- 
ference (NCC), in 
Anaheim, California, this 
past May. The NCC is the 
largest computer show in 
the world. When it was 
held in Anaheim two years 
ago, 55,000 attended, 
which set the record just 
smashed....Data General 
has begun selling its 
business-oriented micro- 
computer systems through 
independent computer 
stores nationwide....Fujitsu 
America Inc, Lake Bluff, П- 
linois, has announced a 
plug-in “Bubble Memory 
Cassette.” It provides a 
portable, detachable, 
read/write block of 64 K 
bits. Fujitsu has also in- 
troduced a new fully- 
formed-character printer 
with speeds up to 80 cps 
(characters per second), 
nearly twice the speed of 
conventional daisy-wheel 
machines. The printer is 
currently offered as a $4500 
option to a word-processor 
system....Texas Instruments 
is now making the voice- 
synthesizer components 
used in the Speak & Spell 
and talking Language 
Translator available 
separately at $13 in OEM 
(original equipment 
manufacturer) 
quantity....Shugart 
Technology, BASF, Control 


- Data, and Erwin Interna- 


tional, Ann Arbor, 
Michigan, are all expected 
to have 5-inch Winchester 
hard-disk drives available 
by the year’s end....Com- 
modore will be the first US 
manufacturer to use the 
new low-cost Shugart/Mat- 
sushita 5-inch floppy-disk 
drive....Zilog and Mostek 
have both announced that 6 
MHz versions of the Z80 
microprocessor will be 
available in production 
quantities next year. 


R andom Rumors: It is 
rumored that Commodore 


will soon introduce two low- 
end personal-computer 
systems. One will be a 
black-and-white unit for 
under $500 and the other a 
color unit for under 
$800....Apple may be 
working on a low-end con- 
sumer computer that will 
compete with Mattel's In- 
tellivision....Personal Soft- 
ware, Sunnyvale, Califor- 
nia, the folks who brought 
out Microchess and 
VisiCalc (probably the two 
largest-selling personal- 
computer software pack- 
ages to date) are rumored 
about to release VisiText, a 
superpowerful text editor 
with features never before 
seen....NEC (Nippon Elec- 
tric Corporation) is 
rumored to be investigating 
selling its Model PC-8000 
microcomputer here in the 
US, after selling it in Japan 
for some time. 


lo Demonstrates 
Continuous Voice 
Recognition: IBM research 
scientists, at the Thomas J 
Watson Research Center in 
Yorktown Heights, New 
York, have demonstrated 
that continuous speech can 
be recognized by a com- 
puter with an accuracy of 
91%. In continuous speech 
there are no pauses be- 
tween words. In the IBM 
experiment, the computer 
transcribed normal-speed 
speech into printed form. 
The program took 100 
minutes to display or type a 
transcript of a 30-second 
sentence. In other words, it 
has a 200:1 response-time 
ratio. The experiment 
proves that continuous 
speech recognition by com- 
puters is possible. 


О Pascal 
Controversy Continues: 
Several former University 
of California, San Diego 
(UCSD) Pascal licensees 
are threatening to file suit 
against UCSD and its new 
exclusive licensee, SofTech 
Microsystems. The 
licensees charge that 
UCSD violated the “fair 
use doctrine” in arbitrarily 
cancelling their licenses 


only a short time before the 
software would have 
entered the public 

domain. 

About thirty organiza- 
tions, mostly computer hob- 
byist clubs, paid $200 to 
$300 for a UCSD Pascal 
license that permitted 
distribution of the software 
to their members and, after 
two years, would have 
placed no restrictions on 
copying the software. 

These licensees are also 
upset over what they 
charge to be software 
developed with public 
funds now being sold by a 
private organization. 
SofTech counters this 
charge by asserting that it 
is merely an agent of the 
university and that it in- 
tends to spend as much 
money on developing 
UCSD Pascal as did the 
university. 

One UCSD Pascal pur- 
chaser had an un- 
cancellable license: Apple 
Computer Company. Its 
license, however, is 
restricted exclusively to use 
of the software on Apple 
Computer systems. 


fo Gets Voice 
Input: Heuristics Inc of 
Sunnyvale, California, has 
introduced a speech- 
recognition system which 
works with a Lear Seigler 
ADM-3A video terminal. 
The unit, called VOCON 
5000, recognizes 64 words 
or phrases that can control 
a program being run on the 
computer. A 99% recogni- 
tion rate is claimed for the 


unit, which sells for $2000. 


MAIL: I receive a large 
number of letters each month 
as a result of this column. If 
you wish a response, please in- 
clude a stamped, self- 
addressed envelope. 


Sol Libes 

Amateur Computer 
Group of New Jersey 
(ACG-N]) 

1776 Raritan Rd 
Scotch Plains N] 
07076 
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1. М С An Extraordinary Offer to introduce you to the benefits of Membe rship in 


ELECTRONICS BOOK CLUB 


| take 9 of these 24 unique ^ 9 for 
ee! | апу electronics books — ALL 
(values 102105”) for only SIX 


with a Trial Membership in the Book Club that guarantees to 
|І Save you 25% to 75% on a wide selection of electronics books 
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€ Continuing Bonus. If you continue after this Trial Membership, | Inspection. YOU NEED SEND NO MONEY. If Address 
you will earn a Dividend Certificate for every book you purchase. f you're not delighted, return the books within 10 days 
Three Certificates plus payment of the nominal sum of $1.99 wil and your Tria! Membership will be cancelled without City 


entitle you to a valuable Book Dividend of your choice which you cost or obligation. 
May choose from a list provided Members. 
ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214 
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LECTURE PROGRAM 


A schedule of free lectures is available to 
all visitors. Lectures run about 50 minutes 
each, including, in most cases, some time 
for questions from the floor. Some topics 
are given twice, and, in some cases, 
topics of related interest are given on the 
same day for the visitor's convenience. 
(Program is subject to change without 
notice, but lectures will be posted daily in 
the show lobby.) 


THURSDAY, OCTOBER 30 


Noon Introduction to Small Systems for 
Business, Stan Veit, Associated Computer 
Industries 

Noon Mailing Lists: Several Directions, 

Dr. Norman l. Agin, Mathtech, Inc. 

1 p.m. Selecting a Small Computer for Business, 
David Benevy, Computer Mart of 
New Jersey 

1 p.m. Evaluating and Improving Your Computer's 
Performance, Philip Grossman, 

Raytheon Co. 

2 p.m. Law Office Systems Aspects of Word 
Processing, Bernard Sternin 

2 p.m. Future Smart Machines: 2000 A.D. and 
Beyond, Dr. Earl Joseph, Sperry Univac 
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З р.т. Computer Contracts—Facing the Issues, 
Alan C. Verbit, Verbit and Company 

З p.m. Accounts Receivable/Accounts Payable/ 
General Ledger 

4 p.m. Using FORTRAN on a Microcomputer, 
Richard A. Zeitlin 

4 p.m. Investment Analysis of Stocks and 
Commodities on a Microcomputer, 
Fred Cohen, Shearson Loeb Rhoades, Inc. 


FRIDAY, OCTOBER 31 


Noon Introduction to Small Systems for 
Business, Stan Veit, Associated Computer 
Industries 


Noon BASIC Programming, Michael Mulcahey, 
Worcester Stage College 

1 p.m. Selecting a Smail Computer for Business, 
David Benevy, Computer Mart of 
New Jersey 

1 p.m. Videoprints: Full-Color, Low-Cost, Hard- 
Copy Computer Graphics, Warren Sullivan, 
Image Resource Corp. 

2 p.m. Mailing Lists: Several Directions, 
Dr. Norman |. Agin, Mathtech, Inc. 

2 p.m. Business Applications Software 
Development via Data Base Management, 
Dr. Andrew Whinston, Micro Data Base 
Systems 

3 p.m. Application of PASCAL to Small Systems 
for Business, Panel, Stan Veit, Moderator, 
Associated Computer Systems 
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A NEW WORLD OF SMALL COMPUTERS IS AT YOUR FINGERTIPS THIS FALL 


When we say ''fingertips'" we mean just that: а hands-on-inspection 
opportunity for you to try the small computers and systems that will 
write the history of microprocessing in the 1980's. 

Manufacturers will fill over 30,000 square feet with computers, soft- 
ware and peripherals. Amazing strides in technology are reflected in 
exhibits and lecture series. 

New hardware and software for business, education, the sciences 
and professions, graphics and personal use are being gathered for 
the largest and most beautifully presented National Small Computer 


V. 


Show ever produced. 

As always, the show contains attractions for the seasoned compu- 
ter professional, as well as those who wish an introduction to the 
exciting world of small computers for business, professional or 
personal use. In just a short time, you can discuss your interest with 
many industry leaders, vendors, technologists, and our expert 
lecturers. 

Registration fee is only $10 per day, and all registrants have free 
access to the hourly lectures. 


» New York Coliseum, October 30 to Nov. 1, 1980 


4th ANNUAL NATIONAL SMALL COMPUTER SHOW 
110 Charlotte Place, Englewood Cliffs, NJ O7632 
(201) 569-8542 


3 p.m. 


4 p.m. 


4 p.m. 


Noon 


Noon 


1 p.m. 


Investment Analysis of Stocks and 
Commodities on a Microcomputer, 


Fred Cohen, Shearson Loeb Rhoades, Inc. 


Advantages of Distributed Processing and 
Multi-Processing, John Steefel, Q1 Corp. 
To be assigned. 


SATURDAY, NOVEMBER 1 


Educational Software: The Good, the Bad, 
the Ugly. Jo Ann Comito, S.U.N.Y. at 
Stony Brook 

Introduction to Personal Computing, 

RCA —Solid State 

Computer-Assisted Mathematics Courses, 
Dr. Frank Scalzo, Queensborough 
Community College 


1 p.m. Artificial Intelligence Update, Prof. Peter 
Kugel, Boston College 

2 p.m. Compiling and Retrieving Personal Medical 
Data, Dr. Derek Enlander, St. Luke's 
Hospital 

2 p.m. The Present State of CP/M Compatible 
Software, Tony Gold, Lifeboat Associates 

3 p.m. High Volume Date Handling: An 
Introduction to File Processing, Prof. Peter 
Kugel, Boston College 

З p.m. Connecting the Computer to the Outside 
World, Prof. James Gips, Boston College 

4 p.m. Educational Applications in the Home, 
David Ahl, "Creative Computing Magazine" 

4 p.m. Household Applications —Some New, 


Dr. Dennis J. McGuire 


SPECIAL SESSION: EXECUTIVE EDUCATION CONFERENCE FOR BUSY PEOPLE 


тоны ‘Show 


This year, NSCS will present a special 
five-hour conference formulated as an 
intensive fast education for administrators 
and executives. The aim is to show the 
conferee how to cope with computers in 
business. No prior knowledge of 
computers is needed. The session will 
proceed on a step-by-step basis, covering 
computers, computer jargon, software, 
systems, and peripherals. It will indicate 
how to assess computer requirements, 
how to talk to vendors, and how to make 
a system work efficiently, after you've 
bought it wisely. 


An executive education session will be 
given daily for four days, Oct. 29 through 
Nov. 1, in the New York Coliseum. Each 
session is limited in attendance, and 
reservation must be made. Registration is 
on a first-come, first-served basis. Fee is 
$200, and includes three-day admission to 
the National Small Computer Show, 
coffee break, and workbook materials. 
Please write or call the show office for 
session outline and registration form. (Do 
not use registration form in this ad). Seminar 
instructor is Barbara Schwartz, author and 
seminar leader for private industry. 
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---REGISTRATION FOR AMERICA’S BIGGEST SMALL COMPUTER SHOW-- 
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Please register me for the 4th Annual National Smail Computer Show, Oct. 30 - Nov. 1, 1980 New York Coliseum. 


NAME 
COMPANY (If Any) 
ADDRESS 


Your company's primary business. Check one. 

9 O Engineering 

10 О Entertaanment News 

11 O Government Military 

12 O Hospital 

13 O Hotel 

14 [1 Industrial Design 

15 D Law Office 

16 O Management Consultant 
178 Manufactunng 


! D Accounting firm 
2 [1 Advertising Marketing 
3 D Banking'Insurance 
Rea! Estate Credit Securnties 
4 OD Communications 
5 [1 Computer Consultant 
6 O Computer Dealer Dist 
7 O Construction’ Architecture 
8 O Education 


Check your primary job function. 


1 О Account Executive 9 О Designer (Ай) 


2 П Administrator 10 О DP WP Manager Operator 18 O Scientist Foreign orders: October 1, 1980. 
3 О Bookkeeper 1! О Doctor 19 0 Skilled Laborer National Small Computer Show 
4 D Chemist Pharm 12 [1 Engineer (Ail) 20 О Student 110 Charlotte Place 

5 [1 Consultant 13 П Lawyer 21 [1 Teacher 

6 О Corporate Officer 14 D Office Manager 22 [1 Technician Englewood Cliffs, NJ 07632 


РО СРА 
8 O Creative Arts (Ail) 


Your primary intereat in computers (check only one) Г O Business 


15 О Programmer 
16 O Purchasing 


е 
2 П Personat 


18 О Personnei Agency 

19 О Professionai Services 
20 O Research Deveiopment 
21 О Transportation (All) 
22 О Utility 

23 O Wholesale Retail Sales 
24 O Other (Please Specify) 


17 О Salesperson (All) 


23 O Other (Please Specify) 


3 O Both 


BUSINESS TITLE (И Any) 


TELEPHONE -——— ———— 
ZIP 


О TWO DAYS $20 


C) ONE DAY $10 
C) THREE DAYS $30 


Mail with. payment of $10 for each day you 
wish to attend. Use one form per person. Re- 
gistration badge will be sent by mail in early 
October Check or money order only. 


"i 


Mail prior to October 10, 1980. 


201-569-8542 


Levels to Bits 


Dear Steve, 

I have been shopping 
around for the analog-to- 
digital (A/D) converter in- 
tegrated circuit that you 
used in your wood-stove in- 
terface (see “A Computer- 
Controlled Wood Stove,” 
February 1980 BYTE, page 
32), but it does not seem to 
be readily available. 

C W Vuaun 


I try to avoid specifying 
components that are not 
commonly available. While 1 
obtain parts through in- 
dustrial distributors rather 
than surplus outlets, 1 check 
the latter often to see what 
is available. In the case of 
the ADC0808, the time-lag 
is greater than I expected. 
However, in the meantime 


Ask BYTE 


Conducted by Steve Ciarcia 


there is a sixteen-channel 
version, the ADC0816CCN, 
which is the same in every 
respect (except that it has 
twice as many channels). It 
is available from Digi-Key 
Corporation, POB 677, 
Thief River Falls MN 56701. 
Their toll-free phone is 
(800) 346-5144. Call or write 
them for the current price. 
Steve 


More Power 


Dear Steve, 

I noticed your comment 
on UPSs (uninterruptible 
power supplies) in the June 
1980 BYTE (see "Ask 
BYTE," page 86), and 
thought I would mention 
that they are commercially 
available in sizes small 
enough to be useful to 


TWICE THE BYTE! 


8" DISK CONTROLLER 
NOW — DOUBLE SIDED OPTION! 


е DOUBLES APPLE JI STORAGE 

e APPLE DOS COMPATIBLE 

e SHUGART 800 OR 850 COMPATIBLE 

e |BM 3740 DATA ENTRY CAPABILITY 

e CP/M, UCSD PASCAL CAPABILITY 
Available at your local APPLE Dealer: $400. 


SORRENTO VALLEY ASSOCIATES 
SVA 11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 
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personal-computer users (see 
the Hardside catalog, page 
34). I do not know who the 
actual manufacturer is, but I 
would like to know more 
about these items. The 
devices I am concerned with 
have specifications that ac- 
commodate 60 and 120 Hz 
power, with and without 
surge protection, and supply 
150 or 200 W. The trade 
name is “Mayday.” 

R M Sanford 


Thank you for pointing 
out the Mayday UPS. It is 
manufactured by Sun- 
Technology Inc, which is 
located in New Durham, 
New Hampshire. The May- 
day UPS is available from 
Hardside, 6 South St, 
Milford NH 03055, 

(800) 258-1790. According to 
the Hardside catalog, prices 
begin at $168....Steve 


A Hot Tip 


Dear Steve, 

The solid-state sensor you 
described for your wood 
stove (see “A Computer- 
Controlled Wood Stove,” 
February 1980 BTYE, page 
50) is very interesting. 1 
have constructed the circuit, 
but I am having trouble 
calibrating the device for a 
range of —18 to +100°C. 
Ron Goodmaster 


The circuit you refer to 
can be calibrated ina 
number of ways. There is an 
offset and gain adjustment 
included for this purpose. 

In normal practice, say 
for a range of 0° C to 
100° C, we would adjust for 
offset so that the output was 
0 V with the temperature 
probe in an ice bath and ad- 
just the gain so that the out- 
put is 1.00 V when it is 
placed in boiling water. To 
have it actually read —18° 
as —0.18 V you will have to 
modify the circuit slightly. 
Presently the 50 k offset- 


adjustment potentiometer is 
connected between +12 V 
and ground. By connecting 
it instead between +12 V 
and —12 V you can impress 
a negative current flow into 
IC2 such that it has а 
negative offset. The gain of 
the circuit will now have to 
be adjusted for a 118-degree 
span instead of 100 degrees. 
The trick is that to accurate- 
ly calibrate the unit you 
should have a —18? C stan- 
dard when you set the low 
end. Substituting a voltage 
source for the LM334 will 
only give you a relative 
calibration, but it may be all 
you need....Steve 


Remote Control at Home 


Dear Steve, 

The other day I was 
thumbing through a BYTE 
magazine and | came across 
the article you wrote about 
using the TRS-80 and the 
BSR X-10 home-control 
system. (See “Computerize a 
Home," January 1980 BYTE, 
page 28.) I had been work- 
ing on the same project in 
my spare time, and I had 
been using opto-isolators for 
interfacing; however, your 
method is well above the 
idea that I was attempting. 
Your article was very infor- 
mative and the accompany- 
ing software was excellent. | 
have since looked up your 
articles in other BYTEs, and 
[ must say that you never 
fail to come up with in- 
teresting and practical 
pieces. 

I have decided to use your 
method, and I will shortly 
be purchasing a "Busy Box" 
from MicroMint in 
Woodmere, New York. 

Whenever | have my 
TRS-80 up and running, the 
Sears home-control-unit 
operation is either marginal 
or nonexistent. The minute I 
turn the TRS-80 off, the 
home-control unit works 
fine. I assume that the prob- 


AUTHORIZED 


TRS-802....... 


COMPUTER SPECIALISTS 


26-1056 16K Level II System with Keypad. $688.00 


28-11454R88:239 Бата ............................: 84.00 
О 26-1140 "O" КіІтетбесе........................... 249.00 
26-1141 "16 ipterfeee. eee ime eee ons 365.00 О 
1 0 7o 26:1142 "32" e intesioce. .... ..................... 476.00 1 5 % 
26-1160 Mini Disk - Drive О........................ 424.00 
DISCOUNT х.ама additional о. ao DISCOUNT 
26-1184 LEineprinterW. llli 720.00 
Off 26-1156 Lineprinter Ш............................ 1799.00 Off 
26-1180 Voice 5упіһесісег......................... 339.00 
Li t 26/0181 ЖОМ... ................................ 145.00 e 
IS 26-1104 Factory Upper/Lower List 
26-4002 Case Modifaction їпїаНе4д......................... 70.00 26-1054 
64K 1 Drive 26-1506 Scripsit - Таре............................. 60.00 4K Level 11 
$3499.00 26-1563 Scripsit - ОНе............................. 85.00 $552.00 


CENTRONICS 


Fast 100 CPS Centronics 
730 Printer - $675.00 
Text Quality Centronics 
737 Printer - $850.00 


MICROSOFT 


Model | Basic Compiler...... $180.00 
Model II Basic Compiler...... 360.00 


ALL OTHER R.S. SOFTWARE 
FURNITURE, STANDS, CABLES 


AND ACCESSORIES DEDUCT 
10% FROM CATALOG PRICE 


Novation Cat Modem. .$149.00 
CCA Data Management 


Sullam аан 72.00 
Adventure Games 
Games 1-9 each. ........ 14.00 


10.54 Diskettes............ $45.00 


10-8” Diskettes............. 47.00 


Model Il Cobol Compiler 


$360.00 
Cobol Run Time Package 
$36.00 
Software 
Products, Inc. 
GAMES: 
Alien tnvasion............... $9.00 
Stock Market................. 9.00 
tar ТеӨк...................; 9.00 
Block 'Ёт..................... 9.00 
Та ы ee ООО 9.00 
UTILITIES: 
System Ѕауегѕ....,.......... 14.00 
EDUCATION: 
Language Теосһег............ 18.00 


1-800-841-0860 Toll Free Order Entry 
MICRO MANAGEMENT SYSTEMS, INC. 


No Taxes on Out Of 
State Shipments 


Immediate Shipment 
From Stock. 
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DOWNTOWN PLAZA SHOPPING CENTER 


115 C SECOND AVE. S.W. 
CAIRO, GEORGIA 31728 
(912) 377-7120 Ga. Phone No. 


*TRS-80 is a registered trademark of the Tandy Corp. 


Full Factory Warranty 
on All Items Sold. 


Largest Inventory 
In the S.E. U.S.A. 


BYTE September 1980 173 


SSG Writing 
| and Mailing 
Systems. 


qat ix ea a t 


97 
от 


— 
m— 


Take Letteright 
for quick document 

preparation and edit plus NAD 
Name And Address for extensive mailing list 
capabilities. 

Put them together and you’ve got a flexible, 
powerful solution to big and small correspon- 
dence problems. 

With Letteright you create and edit your 
document right on the screen. It’s much easier 
to use than a typewriter. The letters are always 
perfect, and revisions are a snap. 

Letteright’s “wild card” slots let you create 
standard letters and forms, then insert informa- 
tion selected from your mailing list to address 
and “personalize” the letter. 

The NAD system will store lots of names and 
addresses, with identifying information you 
create. You then print lists, labels, or envelopes 
of virtually any group you 
want from the list, 
or the whole list. 

This pair should be 
working for every 
microcomputer owner. 


із > DICA INTRA Re 2.26 


Letteright and NAD are part of a full line of working software solutions from Structured Systems 
Group, all ready to run оп any CP/M® microcomputer system. CP/M is о registered trademark of 
Digita! Research. 


Structured Systems 


5204 Claremont Oakland, Ca 94618 (415) 5471567 
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lem is RFI (radio-frequency 
interference), but I am not 
quite sure how to cope with 
the problem. I know the 
TRS-80 is a great noise 
generator, but I know little 
of how to deal with the 
problem. If you can give me 
any help along these lines, I 
would appreciate it very 
much. Thanks. 

Robert G Romppel 


Radio-frequency in- 
terference (RFI) is so per- 
vasive among personal com- 
puters and consumer elec- 
tronic gadgets that the 
Federal Communications 
Commission (FCC) has ex- 
tended the long arm of the 
law. See Terry Mahn's ar- 
ticle “FCC Regulation of 
Personal Computers and 
Home Computing Devices" 
on page 180 in this issue. 

As for now, there are 
various alternatives open to 
you. First, try plugging the 
BSR unit into a different 
wall socket than the 
TRS-80. The range of the 
Busy Box is 30 feet, so it 
doesn't have to be right next 
to the computer anyway. 
(Avoid extra long extension 
cords and use a plug strip 
for the computer and 
peripherals.) The noise from 
the computer is being 
radiated into the power line; 
therefore you want to put as 
much electrical distance be- 
tween the TRS-80 and the 
X-10 as possible. While there 
may be five wall outlets in 
an average room, they are 
rarely all on the same circuit 
breaker. For the noise to 
reach an appliance plugged 
into another circuit loop, it 
must first travel back to the 
breaker box. This is a lot of 
wire and the resulting induc- 
tance will diminish some of 
the interference. 

If that doesn't work, next 
try to kill the noise at the 
source (the computer) by 
placing capacitors at the 
outlet. I suggest using three 
0.1 nF 600 V disc ceramic 
capacitors, one from each 
side of the AC line con- 
nected to a good earth 
ground and another across 
the line. Ordinarily, you 


would also connect the com- 
puter chassis to ground but 
this is not advisable on the 
TRS-80. 

To really eliminate line 
noise, you need a combina- 
tion of inductance and 
capacitance. Rather than 
trying to wind your own 
coils, it is better for you to 
buy a commercial noise sup- 
pressor. You want one that 
covers at least a range of 
100 kHz to about 200 MHz. 
They are about $20 and up. 
One company that lists a 
few in its catalog is: 
Hardside, 6 South St, 
Milford NH 03055, 

(800) 258-1790. 

If none of this works, 
then encase the entire thing 
in copper screening and run 
it on a battery! ...Steve 


Remote Control on 
the Farm 


Dear Steve, 

I am a graduate business 
student at Colorado State 
University working with 
David R Miller, Sun Up 
Angus Farms, Smithville, 
Missouri, in establishing an 
in-house computer system 
for his ranch. This will also 
be the topic of my thesis. 

Presently the main areas 
that we see a need for a 
computer are: 


1) cattle inventory 
— pedigree, calving 
dates, breeding dates, 
calf weights; 

2) customer service—date, 
identification, and price 
of animals purchased, 
commercial or 
registered breeder, size 
of herd, etc; 

3) accounting system 
—basically following 
the Internal Revenue's 
1040 form with some 
variations; 

4) various other programs 
for feed-ration analysis, 
investment analysis, 
profitability, etc. 


I am interested in any ex- 
isting computer programs or 
any information on the 
hardware available. Also, if 
you have any information 
about the cost, complexity, 


with RAM XX 


RAM XX, our latest static memory board, satisfies discriminating users of ALL S-100 


SBC/BLC MEMORY 


or fully assembled and ready to go. 


ENHANCED/ADVANCED Z-80A S-100 CPU BOARD ^ ^ NEW! $-100 DUAL PROCESSOR CPU BOARD 
Superior design in a true IEEE-compatible board (timing specs EXE SES The Dual Processor Board is here . . . and CPU boards will never 
available on request) gives the power for future expansion as well umor: be the same again. 8088 CPU gives true 16 bit power with a stan- 
as system flexibility. includes all standard Z-80A features along ЕЕ dard 8 bit 5-100 bus; ап 8085 gives compatibility with CP/M and 
with power оп jump/clear, on-board fully maskable interrupts for pum 8080 software. Accesses up to 16 megabytes of memory, meets 
interrupt-driven systems, selectable automatic wait state inser- Vue all IEEE 5-100 bus specifications (timing specs available on 
tion, provision for adding up to 8K of on-board EPROM, 4 MHz ХЕ request), runs 8085 and 8086 code in existing mainframe as well 


operation, and IEEE compatible 16/24 bit extended addressing. 
$225 unkit, $295 assm, $395 CSC. 


SPECTRUM 5-100 COLOR GRAPHICS BOARD 


Includes 8K of IEEE-compatible static RAM; full duplex bidirec- 
tional parallel МО port for keyboard, joystick, etc. interface; and 
6847-based graphics generator that can display all 64 ASCII 
characters. 10 modes of operation, from alphanumeric/semi- 
graphics іп B colors to ultra-dense 256 x 192 full graphics. 75 Ohm 


Мал serene erat лылық 
Vicus ac EG SUR КЕЧЫН 


As with all our memory products, you derive the benefits of 4/5 MHz operation, fully static design to 
eliminate dynamic timing problems, IEEE spec compatibility, low power, extensive bypassing, and careful 
thermal design. In addition, boards qualified under our Certified System Component high-reliability 
program run at 8 MHz typical and are guaranteed to run with 6 MHz 280А CPUs; 32K CSC boards draw 
less than 1.5A guaranteed, with typical standby current of less than 1A. 


if you're looking for specs — if you're looking for performance — if you're looking for exceptional value and insurance 
against obsolescence , look no further than the RAM series from CompuPro. 


dou TTD GET Л ГК ЛТ ОООО PES - $349 $419 $519 
ААР cat bos Sos NR RENI $479 $539 $649 
203^! е. a N E E E ҮҮ Н И НК АОСУ СО С .- $649 $729 $849 
OTHER S-100 MEMORY includes IEEE compatible extended addressing.) 

|y: g he ees лн ло л тн $169 $189 $239 
| 9» ^ КИЮ ааа ын Бла „жибин. ud ..$299 $349 $429 
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COMPUPRO $-100 MOTHERBOARDS: DESIGNED FOR THE FUTURE, AVAILABLE NOW 


» Specifically designed to handle the new generation of 5 to 10 MHz CPUs coming on line (as well as present day 2 and 4 MHz 
systems), these advanced motherboards feature Faraday shielding between all bus signal lines to minimize crosstalk, active termination 
that splits the termination load between each end of every bus line, and mechanical compatibility with Godbout, Vector, Imsai, ТЕ, 
and similar enclosures. Available in "unkit" form (edge connectors and termination resistors pre-soldered in place for easy assembly), 


*CK-024 20 slot motherboard with edge connectors — unkit $174, assm $214 
#СК-025 12 slot motherboard with edge connectors — unkit $129, assm $169 
*CK-026 6 slot motherboard with edge connectors — unkit $89, assm $129 


NOTE: Most CompuPro boards are available in unkit form (sockets, bypass caps pre-soldered in place), assembled, or | 
qualified under the Certified System Component (CSC) high-reliability program (200 hour burn-in, more}. | 
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unkit assm csc 


$1050 


as Microsoft 8086 BASIC and Sorcim PASCALM'^, runs at 5 MHz 
for speed as well as power, and is built to the same stringent stan- 
dards that have established our leadership in 5-100 bus com- 
ponents. $385 unkit, $495 assm, $595 CSC. 


8085 single processor version of above: $235 unkit, $325 assm, 
$595 CSC. 


PASCAL/M™ + MEMORY SPECIAL 


ысы tat 
RS-170 line output and video output for use with FCC approved 2205 PASCAL — eas „иту | у 
қ F SU y to learn, easy to apply — can give a microcom 
e — an шығ a or us. Am д Биен oe puter with CP/M more power than many minis. We supply a total- 
settle for black and white graphics or stripped-down color boards; КОКО ly standard Wirth PASCAL/M™ 8” diskette by Sorcim, with manual 
specify the CompuPro Spectrum. | | eee and Wirth's difinitive book on PASCAL, for $150 with the pur- 
Want graphics software? Sublogic’s 2D Universal Graphics Inter- Е chase of any memory board. Specify 2-80 ог 8080/8085 version. 
preter (normally $35) is yours for $25 with any Spectrum board ЕЕ PASCAL/M™ available separately for $175. 
purchase. i c S 
OTHER S-100 BUS PRODUCTS D 16K DYNAMIC RAM SPECIAL: 8/$59! 
Godbout Computer Enclosure. ........... $289 desktop, $329 rack mount See Expand memory in TRS-80* - and -Il, as well as machines made 
Active Terminator Воага................ $34.50 kit ЖУ Бу Apple, Exidy, Heath H89, newer PETs, etc. Low power, high 
2708 EPROM Board (less ЕРКОМ$)......... $85 unkit "riri: speed (4 MHz). Add $3 for 2 dip shunts plus TRS-80* conversion 
Memory Manager Board........ Oves ai $59 unkit, $85 assm, $100 CSC MES instructions. кене dg pem 
25 "Interfacer і" VO Воага................ $199 unkit, $249 assm, $324 CSC 2: 
ЗР Plus S “Interfacer Il” VO Board.......... 6199 unkit, $249 assm, $324 CSC 2:77 
Mullen Extender Воагб.................. $59 kit ЕЕ TERMS: Са! res add tax. Allow 5% for shipping, excess refunded. VISA®/Mastercard® 
Mullen Relay/Opto-Isolator Control 8oard. . .$129 kit, $179 assm Е : i orders ($25 min) call (415) meis 24 hrs. COD OK with street address for UPS. Prices 
Vector 8800У S-100 Prototyping Board... . . $19.95 о кетерет ipe" 


SEE COMPUPRO QUALITY FOR YOURSELF AT FINER COMPUTER STORES WORLD-WIDE... 


ompuPro" m ВОС 


| AND WATCH FOR OUR AMAZING MULTIFUNCTION BOARD ANNOUNCEMENT IN OCTOBER ! 


Bldg. 725, Oakland Airport, СА 94614 
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standard 5-100 systems (Altair, IMSAI, еїс.): bank select systems (Cromemco, Alpha Micro, North Star, 
etc.); and IEEE compatible extended addressing systems. RAM XX boards are addressable on 4K boundaries 
and also have the capability to block out АК windows. Don't throw away your memory boards when you upgrade — 
with RAM XX, simply change а few dipswitch settings and you're on-line with some of the best memory in the business. 


175 


Here’ a straightforward stock control solution 
that will replace stacks of paperwork while 
helping you control your expensive inventory. 

Today's money costs make inventory carrying 
costs more burdensome than ever. And the cost 
of inventory control personnel isn't exactly going 
down, either. 

Now you can enter your stock additions and 
depletions once, at the keyboard of your 
microcomputer. 

You'll get automatic re-order reports (to show 
you what you need), complete inventory parts 
listings and valuations (to show you what you 
have), and activity reports (to show what's 
moving). 

You'll worry less, because you'll know more. 
The Inventory Control System includes an 
auditability option, extensive error screening, 
and reliable documentation. It was designed for 
people, not for programmers. 

Call or write SSG for 
a complete System 
Summary and the names 
of your closest dealers. 
There are over 150 
nationwide. 


The Inventory Control System is part of o full line of working software solutions from Structured 
Systems Group, all ready to run on ony CP/M® microcomputer system. CP/M is a registered trademark 
of Digital Research. 


Structured Systems 


Oakland, Ca 94618 (415) 547-1567 
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satisfaction, or problems en- 
countered in such a system, 
I am sure I would find it 
very useful. 

My main problem in try- 
ing to choose a computer 
system is in deciding be- 
tween two very diverse 
opinions. One opinion is 
that for a system as I have 
specified, I need a computer 
with 64 K bytes of memory 
and two 8-inch double- 
density floppy-disk drives 
for about one million bytes 
of storage. This would run 
in the neighborhood of 
$8000 in hardware (com- 
puter, printer, and 
terminal). The other major 
opinion is that I could get 
by with 50 K bytes of 
memory and 50 K bytes of 
storage; ie: a system that 
would sell for $1500 (such as 
the Intecolor 3600 Series 
from Intelligent Systems 
Corporation). 

If you could give me any 
answers these questions, 1 
would greatly appreciate it. 
Thank you for your time. 
Laurie A Miller 


It looks to me as though 
you already have a good 
idea what kind of computer 
you need. At least 48 K, 
preferably 64 K, bytes of 
memory are required plus 
dual disks. If your data base 
is exceedingly large, or a 
large portion of it must be 
on-line at one time, make 
sure you choose a system 
that is expandable. This 
could include two more 
floppy-disk drives or а 
10-megabyte or larger Win- 
chester hard disk. If because 
of finances you choose to 
start small, select a system 
that does not require a 


Ask BYTE 
c/o Steve Ciarcia 
POB 582 


In “Ask BYTE,” Steve Ciarcia answers questions on any 
area of microcomputing, The most representative question 
received each month will be answered and published. Da 
you have a nagging problem? Send your inquiry to: 


Glastonbury CT 06033 
If you are a subscriber to The Source, send your questions 
by electronic mail or chat with Steve (TCE317) directly. Du 
to the high volume of inquiries, personal replies cannot » 
given. Be sure to include "Ask BYTE” in the address, 


masters degree in electrical 
engineering to expand. Time 
of execution is generally the 
only real difference between 
large and small computers. 
The more disks you have to 
sort through to find the data 
you want, the longer it 
takes to get an answer. The 
software you want sounds 
like specific applications of 
generally available account- 
ing and data-base manage- 
ment programs. 

Hardware is only one part 
of the consideration 
however. Be aware that you 
are configuring a classic 
small-business system and 
the inventory and data-base 
management programs 
would be similar to, say, a 
dairy cooperative. While the 
choice of the hardware is 
important, adequate soft- 
ware and system 
maintenance are more signfi- 
cant in the long run. Once 
the computer is installed it is 
very easy to become depen- 
dent upon it working. 

There are many com- 
puters on the market that 
will satisfy your re- 
quirements: Cromemco, 
Hewlett-Packard, and Data 
General to name a few. The 
larger computer stores not 
only sell equipment like this, 
but offer custom program- 
ming and on-call field ser- 
vice as well. Take the time 
to evaluate the post-sale 
support for your computer, 
and check to see if your 
software will be compatible 
with other systems. 

I do not know much 
about cattle, but the com- 
plaints I've herd— 
oops!—heard from small- 
business computer users 
have been registered. 

. Steve I 


Now NRI takes you inside the 
world's most popular microcomputer 
to train you at home as the _ 
new breed of computer specialist! 


NRI teams up with Radio Shack 
to teach you how to use, ^w | Нант. vv | 
program and service Ep ea 
microcomputers...make you a | TSS 
the complete technician. Se e 29 
It's no longer enough to be just a 
programmer or a technician. With micro- 
computers moving into the fabric of our 
lives (over 200,000 of the TRS-80™ alone 
have been sold), interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 
Learn At Home 
in Your Spare Time 
With NRI training, the program- $ — 
mer gains practical knowledge of hard- Only NRI gives you both kinds of. computer and equipment come as part 
ware, enabling him to design simpler, more training with the convenience of home of your training for you to use and keep. 
effective programs. And, with advanced study. No classroom pressures, no night Send for Free Catalog... 
programming skills, the technician сап school, no gasoline wasted. You learn at No Salesman Will Call 
test and debug systems quickly and easily your convenience, at your own pace. Yet Get all the details on this exciting 
c —À— you're always backed by the NRI staff and course in NRI's free, 100-page catalog, It 
your instructor, answering questions, giving ^ shows all equipment, lesson outlines, and 
А you guidance, and helping you over the facts on other electronics courses such as 


tough spots. Complete Communications with CB, TV and 
Explore the TRS-80 Audio, Digital Electronics, and more. Send 
Inside and Out today, no salesman will ever bother you. 
NRI training is hands-on training, Keep up with the latest technology as you 
with practical experiments and demon- learn on the world's most popular computer 


strations as the very foundation of your If card has been used, write to: 


knowledge. You don't just program your 
computer, you introduce and correct faults NRI Schools 
N McGraw-Hill Continuing 
~ li Education Center : 
Ф 3939 Wisconsin Avenue 
"Bul 


... Watch how circuits interact... interface 
Washington, D.C. 20016. 


with other systems...gain a real insight 
into its nature. 

You also build test instruments and 
| ШУ the NRI Discovery Lab, performing over 60 
Training includes TRS-80 computer, transistorized 56рагаіе experiments in the process. You 


cima ede mire, АШ how your trouble-shooting tools work, 
and experiments. and gain greater understanding of the in- 


(ТК5-80 is a trademark of the Radio Shack division of Tandy Corp.) formation they give you. Both micro- 


LIU TROIS: 


ece EVERYTHING FOR YOUR TRS-80'ece 


TRS-80 is a trademark of the Radio Shack Division of Tandy Corporation 


* All Orders processed within 24-Hours 
* 30-Day Money Back Guarantee on all Software (less a $3 penalty for handling) 
* 10-Day Money Back Guarantee on Disk Drives and Printers PLUS 120-Days Free Service 


* LEARNING LEVEL II By David Lien 


The Original Author Of The Level Manual 

A Step By Step approach to Learning Level 1! 

especially geared to new TRS-80" Owners 
$15.95 


е TRS-80'" DISK AND OTHER MYSTERIES 
Over 100 pages of indespensible information for 
disk owners. Learn to recover information from 
bad disks, how to make Basic programs unlistable 
and 12 more chapters of never published tips and 
information. Written by H.C. Pennington. 
(For all Disk Owners). $22.50 


NEW SBSG BUSINESS SYSTEM FOR MODEL I 
OR MODEL II - IN STOCK 
- General Ledger 
- Accounts Receivable 
- Accounts Payable 
- Payroll 
- Inventory Control with Invoicing 
* Each module can be operated individually or as a 
coordinated SYSTEM. Turn-Key error catching 
operation for beginners. 
e Complete manual and documentation 
accompany each program. 
e Minimum System requirements 2-Disk Drives 
for Model l...1-Disk Drive for Model II 
e Each module can be formatted to span data 
on up to 4-Disk Drives 
e Free 30-Day telephone consultation 
* Call for complete specifications 
е Model I Version $125.00 Per Module 
| $495.00 Per System 
е Model 11 Version $225.00 Per Module 
$995.00 Per System 


DATA MANAGEMENT SYSTEMS 

- DMS replace index cards or any data requiring 

long lists of information. 
е TBS In-Memory Information System 

(For Cassette Systems) $39.95 
e TBS Disk Data Manager (Requires 1 or more disk 
drives)...Set up fast random access, files in 
minutes. Stores up to 320K of information on 4 
Drives. Up to 10 fields and 255 characters per 
record. Supports upper and lower case. RS-232 or 
TRS-232...Features complete editing $49.50 
Personal Software CCA Data Management 
System...Completely user oriented, menu drive, 
130 page Step By Step Manual...Capable of 
inventory control, sorting data, reporting data in 
nearly any form (for reports and mailing labels). 
Sorts data by up to 10 fields for zip code, balance 
due, geographic location or whatever. Prints 
4 reports with subtotals and totals automatically 
} calculated. Fast random access $75.00 


‘COMPUT BUS DS: 


50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


HOURS: 9-5 


Monday thru Saturday 


FROM RACET COMPUTES 
REMODEL-PROLOAD - Renumbers program 
lines, combines programs. The only renumber 
program that will renumber the middle of a 
program. Specify 16K, 32K or 48K. Works with 
Cassette or Disk $34.95 
GSF - Use in your Basic Programs for Instant 
Sorting (will sort 1000 items in 9 seconds). Other 
commands include Compress and Uncompress 
Data. Duplicate Memory, Display Screen Controls 
and Fast Graphic Controls $24.95 
(For Cassette or Disk, specify 16K, 32K or 48K). 
DOSORT - All G.S.F. commands plus special 
Multiple Disk Sorting Routines $34.95 
(Specify 32K or 48K) 

INFINITE BASIC - Adds 70 commands to your 
TRS-80" including Instant Sort, Matrix 
Commands, String Commands, Left and Right 
Justification, String Centering, Simultaneous 
Equations, Upper and Lower Case Reverse and 
more. (For Cassette or Disk) $49.95 
INFINITE BUSINESS (Requires Infinite Basic) 
Eliminate Round-off error, 127-Digit Calculation 
Accuracy, Insert New Elements in Sorted Arrays, 
Automatic Page Headings, Footings and 
Pagination, Muitiple Precision Arithmetic and 
more. (For Cassette or Disk) $29.95 
COPSYS - Copy Machine Language Programs 
(For Cassette Only) $14.95 
DSM (Disk Sort Merge) $75.00 


FROM SMALL SYSTEM SOFTWARE 
RSM-2 Machine Language Monitor $26.95 
RSM-2D Disk Version of RSM-2 $29.95 
DCV-1 Converts Machine Language Programs 
from tape to disk $9.95 
AIR RAID - The ultimate TRS-B0'* game converts 
your TRS-80"" into a real time shooting gallery 
$14.95 
BARRICADE - A fast pong style game $14.95 
CPM - (For Disk Only) $150.00 
TRS-232 INTERFACE - Interface with Software 
driver RS-232 printers to your TRS-80'" $49.95 
TRS-232 FORMATTER - Additional (optional) 
Software for TRS-232 owners. Adds many printer 
commands to your TRS-80™ $14.95 
(With purchase of TRS-232) $9.95 
PENMOD - Use the Electric Pencil with RS's lower 
case modification $19.95 


FROM GALACTIC SOFTWARE 
MAIL PAC - For Model I Disk Systems 
only $99.95 
Quick-sorting full user control over mailing list 
from Galactic Software. 

e STOCK MARKET PAC $99.95 


7 24 ORDER 
LINE 


(914) 425-1535 


48-Page Catalog $2 FREE With Any Order 


Order By Phone Or Mail 
Add $1 Per Order For Shipping Within UPS Areas 


Add $3 For C.O.D. 


Add $3 For All Foreign And Non-UPS Shipments 
Add $3 For UPS Blue Label 


178 BYTE September 1980 


NEW TOLL-FREE 
ORDER LINE 


(OUTSIDE OF N.Y. STATE) 


(800) 431-2818 


FROM APPARAT NEW DOS + $99.95 
35, 40 and 77 Track Versions available. 

e NEW DOS/80 (With variable record length files, 
chainings and many other features $149.95 


FROM THE BOTTOM SHELF 

CHECKBOOK II (For Cassette or Disk) $39.95 

SYSTEM DOCTOR (A complete diagnosis of your 

TRS-80™...Checks memory, video, cassette, disk. 

ROM, and all other parts of your system) 

For Cassette or Disk $28.50 

CHECKBOOK REGISTER ACCOUNTING 

SYSTEM (Requires 2 disk drives} $75.00 

о LIBRARY 100 - 100 established business, game 
and educationa! programs plus FREE Tiny Pilot 
all for $49.50 

е BASIC TOOL KIT - Lists all variables, GOTO's 
and GOSUB's in your program $19.80 


о SOUNDWARE - Adds sound to your TRS-80'* 
Just plus it in $29.95 
Sample programs included. 

TING TONG - Can be used with Soundware fora 


Sound version of pong $9.95 
e VIC - The Carta Visual Instructional 
Computer Program $19.95 


The Level li 16K Cassette is designed to teach 
beginners the Basics of Machine Language and 
Assembly Language Programming. See every 
Machine Language Instruction Display on your 
video. VIC includes Step By Step 55 page manual 


VISTA V80 DISK DRIVE - 

110K of Storage $395.00 
Add $29.95 for Cable (Free with purchase of 
2-Disk Drives). 10 day money back guarantee. 


FROM HOWE SOFTWARE 
е MON-3 - Machine Language Programming for 
beginners. MON-3 is a complete System Monitor 


with Users Manual $39.95 
* MON-4 - Disk Version of MON-3 $49.95 
FROM MICROSOFT 
e LEVEL ІІІ BASIC $49.95 


Now Cassette owners can add Disk Commands 
to their TRS-B0'* without owning a Disk Drive 
* MICROSOFT DISK ADVENTURE $29.95 
e TRSDOS BASIC COMPILER $195.00 
Run Basic Programs up to 15 times faster. 


e NEC BUSINESS QUALITY PRINTERS 


(For MOD-I or MOD-I1I) $2,995.00 
THE ELECTRIC PENCIL 

Cassette $99.95 
Disk $150.00 


MOD-1I Version $325.00 
о HORSE SELECTOR I! By Dr. Hal Davis 


The TRS-80™ version updated for the TRS-80™ 
and originally reviewed in Systems and 
Methods $50.00 


FOR МОР OWNERS 


NEW MOD-II NEWSLETTER 
MOD-II Catalog Free w/subscription $1 2/year 


MAIL PAC $199.95 


MICROSOFT BASIC COMPILER 
$395.00 


MICROSOFT BASIC $325.00 
GSF SORT ROUTINE $50.00 
CP/M $170.00 


PEACHTREE BUSINESS 
SOFTWARE Call 


WORD STAR $495.00 


Circle 111 on inquiry card. 


THE ORIGINAL MAGAZINE FOR 


OWNERS OF THE TRS-80"* MICROCOMPUTER 


H | MONTHLY 
SOFTWARE " | М NEWSMAGAZINE 
FOR TRS-80" FOR TRS-80" 
OWNERS E 5 = б. | owners 


MONTHLY NEWSMAGAZINE 
Practical Support For Model I & II 


ө РВА СТІ CAL APPLICATIO NS EET rei: a APPARE IN OUR FIRST 12 ISSUES 

e B USI N ESS x pelt ААА А. US PROGRAM (LONG AND SHORT FORM) 
е STOCK MARKET ANALYSIS 

е GAMBLING * GAMES ee ee eee лим гон EROS саатта rare 

* EDUCATION а uct As 

* PERSONAL FINANCE Соты асе FUNCTIONS 

* BEGINNER'S CORNER лы 

Ф N EW р R О р U CTS ә аа е ЗД (BOTH FOR DISK ОК CASSETTE 
е RANDOM SAMPLING***BAR GRAPH 

* SOFTWARE EXCHANGE d$ ur toos re 

* MARKET PLACE e СТО PLE метил 

е QUESTIONS AND ANSWERS . LINE RENUMBERING 

e PROGRAM PRINTOUTS t ENS оок Бра ене LATET оте, aa 


RECEIVABLE, FORTRAN-80, FINANCIAL APPLICATIONS PACKAGE, 


.... AND MORE | PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS. 


FRE 


STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ү. ELEMENTARY AND ADVANCED) , AND 


WORD PROCESSING PROGRAM (Cassette or Disk) For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 
LEVEL I] RAM TEST (Cassette or Disk) Checks random access memory to ensure that all memory locations are working properly. 

DATA MANAGEMENT SYSTEM (Cassette or Disk) Complete file management for your TRS-80" . FR 
CLEANUP (Cassette or Disk) Fast action Maze Game EF 


ADVENTURE (Cassette or Disk) Adventure #0 by Scott Adams (From Adventureland International) “ TRS-80" IS A TRADEMARK OF TANDY CORP 


SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80'* PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 
COLMIPLTRAONTGS е ооо ооо ооо ве зәееесеее хо ое ооо ооо ооо оф ооо ооо ооо 
& 
о JW t NEW TOLL-FREE 
MATHEMATICAL АРҒАЛСАТСҰМС SERVICE 


SPRING VALLEY, NEW YORK 10977 


ONE YEAR SUBSCRIPTION $24 .......... 


TWO YEAR SUBSCRIPTION $48 .......... (91 4) 425-1 535 | 
SAMPLE OF LATEST ISSUE. $4 .......... | NEW 
START MY SUBSCRIPTION WITH ISSUE .......... 


NEW SUBSCRIPTION ........ RENEWAL ........ 


50 N. PASCACK ROAD 


ORDER LINE 
24 ORDER ч“ (OUTSIDE OF N.Y. STATE) 


(800) 431-2818 


| MOD-II NEWSLETTER | 


(#1 - July 1978 е 47 - January 1979 е #12 - June 1979 е #18 - January 1980) 


CREDIT CARD NUMBER 
SIGNATURE 


NAME 


eS 2: c —————— _ ІР 
*** ADD $6/YEAR (CANADA, MEXICO) - ADD $12/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO *** 
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FCC Regulation of Personal- 
and Home-Computing Devices 
New Rules After a 3-Year Study 


If you have been reading BYTE 
within the last half year, you are 
probably aware that the FCC (Federal 
Communications Commission) has 
handed down a set of regulations pro- 
hibiting the sale of personal com- 
puters that emit unacceptable levels 
of RFI (radio-frequency interference). 
But the FCC has changed its regula- 
tions several times, and in any case, 
information on and interpretation of 
these rulings have been scarce. I hope 
to clarify these most recent FCC 
regulations and to describe how (and 
when) they will affect you as a 


About the Author 

Terry G Mahn is a principal in the law 
firm Wewer and Mahn PC in Washington 
DC, where he specializes in intellectual 
property protection and licensing, and the 
legal, regulatory, and policy issues affect- 
ing the data processing and telecommuni- 
cations industries. He has previously 
served as general counsel to the Computer 
and Communications Industry Associa- 
tion and as a computer specialist for the 
US House of Representatives Committee 
on House Administration. Currently, he 
is regulatory counsel to MITA (Micro- 
computer Industry Trade Association). 
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Terry G Mahn 
Wewer & Mahn PC 
1762 Church St NW 

Washington DC 20036 


It is current FCC policy 
for computer manufac- 
turers to bear the 
associated costs of their 
technology. 


personal-computer user or vendor 
and the industry in general. 

It is a common misconception by 
many in the computer industry that 
the FCC is empowered by the 1934 
Communication Act only to regulate 
communications providers and 
users—that is, common carriers, 
broadcasters, and Citizens Band 
radio users. This misconception 
emanates from the nearly decade-old 
controversy surrounding the Com- 
mission’s so-called "Computer 
Rules.” First adopted in 1971, these 
regulations attempted to define the 
technological boundary line between 
common-carrier communications and 
data processing, to identify the FCC’s 
jurisdictional perimeter under Title II 
(common-carrier services) of the Act. 
Recently, the computer rules have un- 
dergone a major revision in an effort 


to halt FCC encroachment into the 
traditionally nonregulated computer 
and data-processing industries. 

The FCC's regulatory reach into 
the computer industry, however, is 
not as limited as the Computer Rules 
might seem to indicate. Title III of the 
Act (radio services) specifically em- 
powers the FCC to protect communi- 
cations systems from RFI, from what- 
ever source derived. Insofar as virtu- 
ally all computing devices emit spuri- 
ous radio frequencies that can poten- 
tially interfere with radio or televi- 
sion services, manufacturers and ven- 
dors of such equipment come directly 
within the FCC's Title III jurisdiction. 

It is not axiomatic that where fed- 
eral authority exists, industry regula- 
tion and increase of the cost of doing 
business is sure to follow. (Under 
Chairman Ferris, for example, the 
FCC has been particularly notorious 
in reducing regulation of American 
industry.) Nevertheless, the FCC has 
chosen to regulate in this area for 
purely economic reasons. Because the 
radio spectrum is a valuable, but lim- 
ited resource that can be used in vari- 
ous but incompatible ways, simple 
economic efficiency suggests that 
such resources be employed in their 


Start learning and computing for only $129.95 with a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O. 


THE NEW EXPLORER /8S5 SYSTEM 


Special! Full 8” floppy, 64k system for less than the price of a mini! Only $1499.95! 
(Also available wired & tested. $1799.95) 


Imagine — for only 5128.85 you can own the starting 
level of Explorer/85, a computer that's expandable into 
full business/development capabilities — a computer 
that can be your beginner system, an OEM controller. 
or ап IBM-formatted 8” disk small business system. 
From the first day you own Explorer/85, you begin 
computing on a significant level, and applying princi- 
ples discussed in leading computer magazines. Ex- 
plorer/85 features the advanced Intel 8085 cpu, which 
is 100% compatible with the older 8080А. It offers on- 
board S-100 bus expansion, Microsoft BASIC in ROM, 
plus instant conversion to mass storage disk memory 
with standard IBM-formatted 6” disks. All for onl 

$129.95, plus the cost of pes supply, keyboard/ 
terminal and RF modulator if you don't have them (see 


our remarkable prices below for these and other, ac- 
cessories). With a Hex Keypad/display front panel. 
Level "A" can be programmed with no need for a ter- 
minal, ideal for a controller, OEM, or a real low-cost 
start. 


Level "A" iso 


^N System. perfect for 


қ beginners, hobbyists, 
industrial controller 


NU eC 


ga use. $129.95 


pert 


LEVEL “A” SPECIFICATIONS 

Ехріогег/85' Level "A" system features the advanced 

Intel 8085 cpu, an 8355 ROM with 2k deluxe monitor/ 

арий system, and an advanced 8155 RAM /О... 
lon a single motherboard with room for RAM/ROM/ 

PROM/EPROM and S-100 expansion, plus generous 


prototyping space. 

PC : Glass epoxy. plated through holes with 
solder mask. + ИО: Provisions for 25-pin (DB25) con- 
nector for terminal serial I/O. which can also support a 
paper tape reader . . . cassette tape recorder input and 
output .. . cassette tape control output ... LED output 
indicator on SOD (serial output) line . . . printer inter- 
face (less drivers) . . . total of four 8-bit plus one 6-bit 
ПО ports. • Crystal Frequency: 6.144 MHz. • Control 
Switches: Reset and user (RST 7.5) interrupt . . . addi- 
tional provisions for RST 5.5, 6.5 and T interrupts 
onboard. • Counter/ Timer: rammable, 14-bit bi- 
пагу. • System RAM: 256 bytes located at F800, ideal 
for smaller systems and for use as an isolated stack 
area in "d exiens systems... RAM expandable to 64K 
via S-100 bus or 4k on motherboard. 

System Monitor (Terminal Version): 2k bytes of 
deluxe system monitor ROM located at РАВ. leaving 
6404 free for user RAM/ROM. Features include tape 
load with labeling ... examine/change contents of 
memory... insert data... warm start... examine and 
change all registers . . . single step with register display 
at each break point, a debugging/training feature . . . go 
to execution address ... move blocks of memory from 
one location to another . . . fill blocks of memory with a 
constant ... display blocks of memory ... automatic 
baud rate selection to 9600 baud ... variable display 
line length control (1-255 characters/line) ... chan- 
nelized [/O monitor routine with 8-bit parallel output 
for high-speed printer . . . serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

System Monitor (Hex Keypad/Display Version): 
Tape load with labeling ... tape dump with labeling 
‚. . examine/change contents of memory . . . insert data 
... Warm start . . . examine and change all registers . . . 


complete operating 


Full 8” disk system for less than the price of a mini (shown with 
Netronics Explorer/85 computer and new terminal). System features 
floppy drive from Contro! Data Corp.. world's largest maker of 

memory storage systems (not a hobby hrand!) 


2-71 ЖЕМ 


КУ T 


Level "AU 
With Hex 


single step with register display at each break point . . . 
go lo execution address. Level! "A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using the Netronics Hex Keypad/ 
Display. It is low cost. perfect for beginners. 

HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system-cefined and 16 
user-defined keys. Six digit cud | display. 
that displays full addere plus data as well as register 
and status information. 

LEVEL "B" SPECIFICATIONS 

Level "B" provides the S-100 signals plus buffers/ 
drivers to support up to six S-100 bus boards. and in- 
cludes: address decoding for onboard 4k RAM expan- 
sion selectable in 4k blocks .. . address decoding for 
onboard 8k EPROM expansion selectable in 8k blocks 
. . . address and data bus drivers for onboard expansion 
... wail state generator (jumper selectable). to Кы” the 
use of slower memories .. . two separate 5 volt regula- 


tors. 

LEVEL "C" SPECIFICATIONS 

Level "C" expands Explorer/85's motherboard with a 
card cage. allowing you to plug up to six S-100 cards 
directly into the motherboard. Both cage and card are 
neatly contained inside Explorers deluxe steel 
cabinet. Level "C" includes a sheet metal superstruc- 
ture. а 5-card. gold plated S-100 extension РС board 
that plugs into the motherboard. just add required 
number of S-100 connectors. 


Explorer/85 
With Level "C" 
Card Cage. 


Cae 
LEVEL “D” SPECIFICATIONS 
Level "D" provides 4k of RAM, power supply regula- 
tion, filtering decoupling components ind sockets to 
expand your Explorer/85 memory to 4k (plus the origi- 


Keypad/Display. 


nal 256 bytes located in the 8155А). The static RAM 
сап be located anywheré from ДЕЯ to EFFF in 4k 


blocks. 
LEVEL “Е" SPECIFICATIONS 


RAM IC's (allowing for up to 12k of onboard RAM). 


DISK DRIVE SPECIFICATIONS 
e B8'CONTROLDATA СОКР е Data capacity: 401,016 bytes 
professional drive. (SD), 802,032 bytes (DD). 


e LSI controller. unformatted. 
ө Write protect. е Access time: 25ms (опе 
Ф Single or double density. track). 


DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 


е Cont.ols up to four 8” drives. 
® 1771ALSI (SD) floppy disk 


e 2716 PROM socket included 
for use in custom 


controller. applications. 

е Onboard data separator € Onboard crystal controlled. 
(IBM compatible). € Onboard I/O baud rate 

e 2Serial /О ports nerators to 9800 baud. 

€ Autoboot to disk system е Double-sided PC board 
when system reset. (glaas epoxy.) 


DISK DRIVE CABINET/POWER SUPPLY 
imum reliability and stability. 

ORDER A COORDINATED 
ae APPLICATIONS 


Beginner's Pak (Save $26.00!) — Buy Level "A" (Ter- 
minal Version) with Monitor Source Listing and AP-1 
5-amp Power Supply: (regular price $199.95), now at 
SPECIAL PRICE: $169.85 plus post. & insur. 
Experimenter's Pak П (Save $53.40!) — Buy Level 
"A" (Hex Keypad/Display Version) with Hex 
Keypad/Display. Intel 8085 User Manual, Level "A" 
Hex Monitor Source Listing. and AP-1 5-amp Power 
Supply: (regular price $279.35), all at SPECIAL 
PRICE: $219.95 plus post. & insur. 
Special Microsoft BASIC Pak (Save $103.00!) — In- 
cludes Level "A" (Terminal Version), Level "B". 
Level "D" (4k RAM). Level “Е”, 8k Microsoft in 
ROM, Intel 8085 User Manual, Level "A" Monitor 
Source Listing. and AP-15-amp Power Supply: (regu- 
lar price $438.70). now yours at SPECIAL PRICE: 
$329.95 plus post. & insur. 
ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 at this SPECIAL PRICE: $499.95 
plus post. & insur. 
Special 8” Disk Edition Explorer/85 (Save over $104!) 
— Includes disk-version Level “А”, Level “В”, two 
S-100 connectors and brackets. disk controller. 64k 
RAM. АР-1 5-amp power supply. Explorer/85 deluxe 
steel cabinet, cabinet fan, 8” SD/DD disk drive from 
famous CONTROL DATA CORP (not a hobby 
brand!). drive cabinet with power supply, and drive 
cable set-up for two drives. This package includes 
everything but terminal and printers (see coupon for 
them). ular price $1830.30. all yours in kit at 
SPECIAL PRICE: $1499.95 plus post. & insur. Wired 
and tested, only $1799.95. 


Special! Complete Business Software Pak (Save 
$625.00!) — Includes CP/M 2.0. Microsoft BASIC. 
General Ledger. Accounts Receivable. Accounts 
Payable. Payroll Package: (regular price $1325). yours 
now at SPECIAL PRICE: $689.95. 


Level "E" adds sockets for 8k of EPROM to use the 
popular Intel 2716 or the TI 2516. It includes all sockets. 
power supply regulator. heat sink. filtering and decou- 
pling components. Sockets may also be used for 2k x 8 


* Deluxe steel cabinet with individual power supply for max- 


Please send the items checked below: 


Г] Explorer/85 Level “A” kit ( Terminal Version). . . $129.95 plus 


$3 post. & insur. 


О Explorer/85 Level “A” kit (Hex Keypad/Display Version) . . . 


$129.85 plus $3 
П 8k Microsoft 


t. & insur. 
C on cassette tape. $64.93 postpaid. 


О 8k Microsoft BASIC in ROM kit (requires Levels "B". "D" and 


Е)... $99.85 plus $2 post. & insur. 
О Level "B" (5- 1009 kit... $48.95 plus $2 post. & insur. 
Г] Level “С” (S- 100 6-card expander 

& insur. 

Г] Level “DY (4k RAM) kit... $60.95 plus $2 post. & insur. 
C] Level “E” (EPROM/ROM) kit... $5.95 plus 50¢ раһ. 


О Deluxe Steel Cabinet for Explorer/85 , . . $40.95 plus $3 posi. 


& insur. 
О Fan For Cabinet... $13.00 plus $1.50 post. & insur. 


О ASCII Keyboard/Computer Terminal kit: features a ful! 128 
character set. u&l case; full cursor control: 75 ohm video 


) КИ... $38.95 plus $2 post. 


outpul: convertible to baudot oulput: selectable baud rate. 

К$232-С or 20 ma. ГО. 32 or 64 character by 16 line formats. 

and сап be used with either a CRT monitor or a TV set (if vou 

have ап RF modulator)... $148.95 plus $3.00 post. & insur 

о DeLuxe Steel Cabinet for ASCII keyboard/terminal . . 
$19.95 pius $2.50 post. & insur. 

О New! Terminal/ Monitor: (See photo) Same features as above, 
except 12" monitor witb keyboard and terminal is in deluxe 
single cabinet; Кі... $398.95 plus $7 post. & insur. 

tJ Hazeltine terminals: Our prices too low to quote — CALL US 

Г] cir в terminals/printers: Our prices too low to quote: 


CALL 
Г] Hex Keypad/ Display kit... $88.85 plus $2 post. & insur. 


О AP-1 Power Supply Kit +8V @ 5 amps) in deluxe steel cabinet 


Ке. езе ұту жарай, & insur. 
О Cold Plated 5-100 Bus Commectors . . . $4.85 each, postpaid. 
CJ RF Modulator kit (allows you to use your TV se! as a monitor) 


on $8.95 |t hd 

O 18k RAM kit (S-100 board expands to 84k)... $199.95 plus $2 
post, & insur. 

О 32k RAM kit .. $299.95 plus $2 posi. & insur. 

О 48k RAM kit... $399.85 plus $2 post. & insur. 

CJ 64k RAM kit. .. $499.95 plus $2 post. & insur. 

О 18k RAM Expansion КИ (to expand any of the above in 16k 
blocks up to 64k) .. . $89.85 plus $2 posi. Ж insur. each. 

О Intel 8085 cpu Users’ Manual... $7.50 postpaid. 

О 12" Video Monitor (10MHz bandwidth) . . . $139.95 plus $5 
post. & insur. 

% Pak (see above) $188.85 plus $4 post. & insur. 

О Experimenter's Pak (see above)... $219.93 plus $6 post. & 
insur. 

О Special Microsof BASIC Pak Without Terminal (see above)... 
$329.85 plus $7 post. & insur. 

О Same as above. plus ASQ] d Terminal With Cabinet, 
Get Free RF Modulator (see above) .. $499.85 plus $10 post. 
& insur. 

О Special 8” Disk Edition Ехріогег/85 (see above)... 81496.95 
plus $26 post. & insur. 
О Wired & Tested... $1799.95 plus $26 posi. & insur. 

О Extra 8" CDC Floppy Drives... £290.85 plus $12 post. & insur. 
С Cabinet & Power Supply For Drive . . . $60.95 plus $3 pos! & 


instr 


insur. 


О Disk Controller Board With 1/0 Ports... $199.95 plus $2 post. 
& insur. 
О Special: Complete Business Software Pak (sec above) ,. 
$080.88 postpaid. 
SOLD SEPARATELY 
Г] CP/M 1.4... $100 posipaid. 
O CP/M 2.0... 8150 postpaid. 
O Microso BASIC... $325 postpaid. 
CJ intel 8085 cpu User Manual . . . $7.50 postpaid. 
С Level “A” Monitor Source Listing... $25 postpaid. 


Continental U.S.A. Credit Card Buyers Outside Connecticut 


f CALL TOLL FREE: 800-243-7428 |) 


То Order From Connecticut Or For Technical 
Assistance. call (203) 354-9375 

Total Enclosed (Conn res. add sales tax) $ 
Paid By: 
O Personal Check O Cashier's Check/Money Order 
OVISA О Master Charge (Bank No. — — — — ) 
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ір..-------- 
О Drive Cable Set-up For Two Drives ... $25 plus $1.50 post. NETRONICS Research & Development Ltd. 
EIL ves. 625 plus орон а Та 333 Litchfield Road, New Milford, CT 06776 


most valuable way—namely, in the 
way that yields the greatest public 
benefits. Just as raising a crop of corn 
and grazing cattle are incompatible 
uses of the same plot of land, so too 
may the operation of a computing de- 
vice and the transmission of televi- 
sion signals present incompatible uses 
of the electromagnetic spectrum. The 
FCC, therefore, is forced to balance 
the demands placed on electromag- 
netic spectrum usage by American 
businesses and consumers: the dif- 
ficulty arises in determining which 
use will yield the greatest public 
benefits. 

Consider, for example, the follow- 


ing possible public-cost/benefit 
scenarios involving computing 
devices and communications services: 


€ A suspected criminal is being pur- 
sued by police through winding 
city streets. Several patrol cars 
begin converging on the suspect 
from different directions as 
information on the suspect's loca- 
tion and movement is relayed 
over the police radio band. Sud- 
denly, the suspect makes an 
abrupt turn through the parking 
lot of a cocktail lounge. Before 
the pursuing car сап com- 
municate the suspect's sudden 
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movement, however, in- 
terference crackles over the police 
band, drowning out all com- 
munications for several seconds. 
When the band finally clears, the 
police learn that they have lost 
track of the fleeing suspect. Later, 
the police investigate the cause of 
the interference on their restricted 
band and learn that one of the 
coin-operated video games in the 
cocktail lounge was the source of 
the interfering radio frequencies. 
An airplane pilot finds himself 
caught in bad weather and is 
forced to make an "instrument" 
landing. As the pilot approaches 
the airfield, he asks his copilot to 
render a quick computation to 
better gauge their position. The 
control tower, which has. the 
plane on radar, warns the pilot of 
an approaching larger aircraft. 
Suddenly, before the tower's 
automatic collision-avoidance 
instructions are received, inter- 
ference drowns out the radio 
channel. While waiting for the 
channel to clear, the pilot nearly 
collides with a commercial airlin- 
er but manages to land safely. 
The FAA (Federal Aviation Ad- 
ministration) later conducts an 
investigation and learns that the 
electronic calculator used by the 
copilot emitted the RFI that 
caused the interference on the re- 
stricted  aeronautical-frequency 
band. 

A young mathematics student re- 
ceives a personal computer for 
his fifteenth birthday. Shortly 
thereafter his entire family begins 
to use the computer for various 
applications: the father does tax 
and financial planning for his 
insurance clients; the mother 
stores cooking recipes and ad- 
dresses and telephone numbers of 
friends and relatives; and the 
younger brother plays electronic 
video games. Soon, even the 
family's home-security and 
energy-control systems are being 
run by the computer. Meanwhile 
a neighbor complains to an FCC 
field office that he has been ex- 
periencing interference each 
evening over one of his local 
television channels. The field 
office investigates and learns that 
the personal computer is the 
source of the RFI. The family is 
told to correct their computer or 
discontinue its use. Since the 


manufacturer's warranty does 
not cover RFI defects, the family 
is forced to undertake expensive 
corrective measures of their own. 


While these examples may seem a lit- 
tle contrived, in fact, each concerns a 
theoretical situation with which the 
FCC is concerned. 

Moreover, in every case brought to 
the FCC's attention involving RFI 
from computers, the FCC has rou- 
tinely decided that radiation from 
such devices is a less valuable use of 
the spectrum than the radio-commun- 
ication services which might be in- 
terfered with. Stated another way, it 
is current FCC policy for computer 
equipment manufacturers to bear the 
associated costs of their new and 
beneficial technology. 


Computing Device Interference 

Computers and other similar 
devices emit potentially harmful 
radio-frequency signals. Inside a 
computer, very rapid electrical 
signals and pulses are generated and 
used to regulate sequences of events 
and to carry out the control and logic 
functions of the computer. These 
rapid electrical pulses produce high- 
frequency emissions that "float" 
around inside the cabinet of the com- 
puter. Unless this energy is somehow 
contained or filtered, it is radiated in- 
to space to be picked up by radio or 
television receivers. 

Computers have been reported to 
cause harmful interference to almost 
all radio services, particularly those 
services below 200 MHz, including 
police, aeronautical, and broadcast 
services. Several factors that have 
contributed to the recent increase in 
computer-interference complaints 
include: 


Ө the proliferation of digital elec- 
tronic equipment in both 
businesses and homes; 

Ө the development of higher-speed 
computers, which require 
designers to contend with prob- 
lems of radio-frequency emission 
never before experienced; 

€ the increased replacement of steel 
cabinets with plastic cabinets, 
which provide little or no RFI 
shielding. 


To the extent that computing devices 
are harmful in terms of their potential 
for generating RFI, and because 


private mediation between interfering 
uses is considered highly unlikely, the 
FCC becomes the final arbiter of spec- 
trum interference. 

Part 15 of the Commission’s Rules 
specifically addresses these concerns 
by setting forth various technical and 
administrative specifications for all 
devices that generate or use radio- 
frequency energy. Computer and 
other digital devices not intended to 
radiate RFI are defined as restricted- 
radiation devices. Until very recently, 
however, restricted-radiation devices 
were subject to technical performance 
standards first drafted by the FCC in 


1938. In further complication of mat- 
ters, under these 40-year-old rules, 
personal computers are subject to 
vastly different technical standards 
depending on whether they contain 
their own video displays or connect 
to an external television set. 

Three years ago the FCC initiated a 
rule-making procedure to modernize 
its Part 15 rules and to render them 
more workable and nondiscrimina- 
tory in our evolving electronic 
society. The proceeding was recently 
concluded with the adoption of new 
regulations that will affect all com- 
puter manufacturers. Hardest hit, 
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however, wil be the personal- 


computer industry. 


FCC Classification of Computing 
Devices 

In order to establish RFI standards 
that are appropriate for a given com- 
puter's actual harm-causing potential, 
the Commission has classified all 
computing devices under a binary 
scheme: Class A devices are defined 
as computing devices used in com- 
mercial environments, and Class B 
devices are defined as those used in a 
residential environment or widely 
marketed to the public. 

The basis for this dual classification 
scheme is rooted in the theory that 
Class B (consumer) devices are 
located in closer proximity to radio, 
television, and (in many cases) land- 
mobile radio services and thus have a 
higher potential for causing in- 
terference than do Class A (commer- 
cial) devices. Additionally, the Com- 
mission has reasoned that consumer 
products usually do not contain the 
technical sophistication found in 
commercial equipment, nor do they 
receive the same level of preventive 
maintenance. 


In recognition of these important 
differences, between consumer and 
commercial products, the FCC has 
imposed technical standards on con- 
sumer equipment that are ten times 
more stringent than those standards 
imposed on commercial equipment. 
More importantly perhaps, the Com- 
mission is requiring manufacturers of 
consumer devices to register their 
products with the FCC by January 1, 
1981 or cease all marketing; no 
similar rule applies to manufacturers 
of commercial computing equipment. 

(In addition, the FCC rules further 
distinguish between Class B "personal 
computing" devices that contain their 
own video displays and those that 
connect to a standard home television 
receiver (so-called Class І TV 
devices), with the latter being subject 
to somewhat stricter rules. Such 
distinctions between personal- 
computing devices should soon disap- 
pear, pending the successful comple- 
tion of an on-going rulemaking in this 
area.) 


The Regulatory Scheme for Com- 
puting Equipment 
The FCC’s regulatory scheme for 


Computer Hardware Professionals 
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computing devices consists of both 
technical standards and adminis- 
trative procedures. Тһе technical 
standards are designed to minimize 
the likelihood that computing devices 
will cause interference with any FCC- 
authorized communications services. 
Therefore, standards for radiation as 
well as conduction (ie: through a 
building's wiring) limit the amount of 
radio frequency that computing 
devices will be permitted to emanate 
during their normal operation. 

The administrative procedures 
adopted by the FCC are intended to 
ensure that manufacturers comply 
with the appropriate technical stan- 
dards; these procedures also apprise 
the users of each class of equipment 
of its interference potential and what 
to do in case of technical failure. 
Most important, however, are the 
compliance deadlines that manufac- 
turers must meet in order to continue 
(or begin) advertising and marketing 
their computing equipment. As ex- 
plained more fully below, the rules 
differ substantially between commer- 
cial and consumer equipment, with 
the latter being subject to more strin- 
gent requirements. 


Class Definition Distinctions 

The FCC defines a “computing 
device” to be any electronic system 
that generates timing signals or pulses 
in excess of 10,000 cycles per second 
(10 kHz) and uses digital techniques. 
This definition includes, among other 
things, digital telephone equipment 
or any device that generates radio fre- 
quencies for the purpose of perform- 
ing data-processing functions such as 
“electronic computations, operations, 
transformations, recording, filing, 
sorting, storage, retrieval, or 
transfer.” The Commission notes that 
computer terminals and peripherals 
also fall within this definition but that 
other components and subassemblies 
do not. 

Class A devices are further defined 
as any computing devices that are 
marketed for use in a commercial, in- 
dustrial, or business environment. 
Class B devices are defined to be com- 
puting devices marketed for use ina 
residential environment in spite of 
their potential use in commercial en- 
vironments. Examples of Class B 
devices are electronic games, personal 
computers, calculators, and similar 
electronic devices marketed to the 
general public. Temporarily exempt- 


_ THE OASIS 
. RECIPE FOR QUALITY 


APPLICATION SOFTWARE. 


appy customers are fast 
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the super system software. 
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pplication software 
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ed (pending further rulemaking by 
the FCC) from the specific Class B 
technical and administrative ге- 
quirements are microprocessors 
utilized in transportation vehicles, 
home appliances, test equipment, and 
electronic power or control systems 
utilized in industrial plants. 


Compliance Verification 
Procedures 

Class A device manufacturers are 
required, prior to marketing, to 
verify that their devices meet the 
technical provisions set forth in the 
FCC's rules. In contrast, manufac- 
turers of most Class B devices on the 
market (eg: electronic video games 
and personal computers) must certify 
to the Commission that their devices 
comply. Herein lies the heavy burden 
to be shouldered by the personal 
computing industry under the FCC 
regulations. (For, if any lesson is to be 
learned from the FCC's "Part 68 Pro- 
gram" for certification of telephone 
devices, it is that federal regulations 
of this type are both costly and time 
consuming for manufacturers.) 

Verification (for commercial de- 
vices) is basically an approval pro- 
cedure based on the honor system, 
whereby a manufacturer tests his 
equipment to verify to the public that 
it complies with the appropriate 
technical standards. Although no 
FCC notification is imposed, manu- 
facturers are still required to maintain 
records of their testing procedures 
and results. 

By comparison, certification (for 
consumer devices) is an arduous 
equipment-authorization procedure 
which requires manufacturers to test 
their product for compliance and sub- 
mit the test information to the FCC 
along with a completed application 
(FCC Form 731), photographs, and 
fees. After the FCC reviews the 
submissions, a certification number is 
issued for the tested equipment; the 
manufacturer must affix this number 
to every model thereafter imported, 
advertised, or marketed. Any subse- 
quent change in the circuitry or oper- 
ation requires that the equipment be 
recertified to the FCC. 

Due to their high potential for 
causing RFI, the Commission has de- 
termined that only the following de- 
vices must be certified: electronic 
games, including coin-operated video 
games (but excluding handheld 
games that do not use a television 
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(1a) RADIATION - Maximum field-strength limits 


Frequency 
(MHz) 


Class A 30 to 88 

88 to 216 
216 to 1000 
Class B 30 to 88 
88 to 216 


216 to 1000 


Field 
Strength 
(шУ/т) 


Distance 
(meters) 


30 
50 
70 


100 
150 
200 


(1b) CONDUCTION - Maximum voltage levels 


Frequency Maximum RF Line 
(MHz) Voltage 
ШУ) 
Сіа55 А 0.45 to 1.6 1000 
1.6 to 30 3000 
Class B 0.45 to 30 250 


Table 1: Radiation and conduction standards for computing devices. Table 1a sets 
the maximum permissible level of radiated radio-frequency emissions for both Class 
A (commercial) and Class B (consumer) devices. Table 1b does the same for con- 
ducted emissions impressed on the electrical-power network. 


receiver for display); personal com- 
puters (excluding digital clocks, desk- 
top calculators, and handheld calcu- 
lators); and peripherals and terminals 
capable of being attached to a per- 
sonal computer. All other Class B de- 
vices need merely be verified by 


manufacturers prior to their 
marketing. 
Technical Standards 


The technical standards imposed 
by the new rules are designed to pro- 
vide a “reasonable degree” of protec- 
tion for radio and television receiv- 
ers. Since unwanted interference from 
computing devices can result from ra- 
diated as well as conducted RFI, the 
standards regulate both types of em- 
mission. (See table 1.) Radiation test- 
ing requires manufacturers to 
measure the radio-frequency emana- 
tions at specified frequencies and 
distances from their equipment to en- 
sure that certain maximum energy 
levels are not exceeded. Conduction 
testing is designed to ensure that 
equipment will not impart more than 
a maximum level of energy over a 
specified frequency range into the 
electrical-power network. [For exam- 
ple, this restriction will apply to 
devices that use house wiring to 
remotely control appliances....GW] 
(The actual equipment-test proce- 


dures to be used by manufacturers 
are the subject of a current rule- 
making before the FCC. Until final 
rules are issued, the Commission has 
approved certain conventional indus- 
try test procedures.) 

Together, both tests protect against 
interference frequencies as low as 450 
kHz (just below AM radio) to fre- 
quencies as high as 1000 MHz (above 
UHF television signals). As stated 
previously, the standards for Class B 
equipment are ten times more strin- 
gent than those for Class A. 


Labeling and User Information 

Complex rules notifying users of 
their computing devices' potential (or 
lack thereof) for interference with 
radio communications and spelling 
out corrective action to be taken are 
key aspects of the FCC's administra- 
tive regulations. In essence, all com- 
puting devices will require some type 
of labeling or warning after January 
1, 1981; however, these regulations 
will vary depending on the classifica- 
tion of the device as well as the 
device's mandatory-compliance date. 
All Class A equipment (unless cer- 
tified under the Class B standards) 
must warn users that its operation in 
a residential environment may cause 
interference for which the user will be 
held accountable. 


A superior operating 
system and top application 
software bring out the best 
in a microcomputer. That's 
why Marot offers the OASIS* 
Operating System and 
compatible software for 
owners of 280 based micros. 
They make a terrific trio. 


180 MICROS — great 
machines. Tandy's TRS- 80 
MOD II? with DMA, bank 
select possibilities and 
nationwide service. Altos. 
Cromemco. Horizon. 
And many others. Great 
machines-——but it takes 
a great operating system 
to tap their full potential. 


ENTER OASIS — available 

from Marot. OASIS is fast 
emerging as the operating 
system for Z80 commercial 
applications and serious 
programmers. Why?...rapid 
formating and back-up of 
diskettes; efficient disk utili- 
zation; excellent line editor 
and document processor 
for file management and 
textwriting; user accounting 
with logon, password, privi- 
lege level and use account- 
ing; machine independence 
of programs, data and text 
files; sequential, direct and 
keyed index (ISAM) files; 
interpreted and compiled 
BASIC; COBOL-ANSI '74; 
single and multi-user ver- 
sions; and more. No wonder 
pros say 'OASIS makes 
micros run like minis!’ 
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3 APPLICATION SOFTWARE 
— available from Marot. 
OASIS is your active, invisible 
partner supporting these 
excellent, ready-to-run 
products: 


Magic Мапа" The 
wordprocessor combining 
the ease of screen editing 
with micro power. 

HDBS.** For data 
management needs 
restricted to hierarchical 
tree structure and fixed 
length records. 

MDBS.** Handles full 
network CODASYL oriented 
data structures and 
variable length records. 

ABS"*** Quality office 
management systems— 
accounts receivable and 
payable, general ledger, 
etc.—the total interacting, 
user-oriented business 
package. Written in COBOL; 
available with source code. 

A Law package. And 
ready soon: complete 
medical management, 
real estate, restaurant, 
pharmacy, management 
analysis packages, and 
others. 


Marot and its Dealers 
offer OASIS and many 
professional software 
products to individuals, 
OEMs and dealers. 
Licensing arrangements 
are also available. Just 
call or write and start 
your own terrific trio. 


FIC 


280, OASIS, MAROT. 


(Circle what you would like 
and send order with payment 
to the address shown below.) 


ll (5 SEND COMPLETE 
В INFORMATION 
Е 


В Product Ргісе 


MAGIC WAND * $400 


ы ABS ACCOUNTING (call or write) 


Е MDBS, ful! network $900 
- HDBS 300 
Report Generator, 
Query System 300 
Primer 10 


3 (Other options available) 


§ Magic Wand, MOBS and HOBS are 
available for several operating systems. 
“Oasis 15 the trademark of Phase One Systems, Inc 
|| *'HDBS and мовѕ are produced by Micro Data Base 
Systems, Inc 
1 *** American Business Systems, inc 
i TRS-80 15 the registered trademark of the Tandy 
Corporation 
D Magic Wand is the registered | trademark 
о! Smali Business Systems, Inc 
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MAROT SOFTWARE SYSTEMS 
YOUR EASTERN SOURCE 


Price 
with 
Manual 


Product 
OASIS 


OPERATING SYSTEM 
(Inctudes: 
EXEC Language; 
File Management; 
User Accounting; 
Device Drivers; 
Print Spooler; 
General Text 
Editor; etc.) 
SINGLE-USER 
MULTI-USER 


BASIC COMPILER/ 
INTERPRETER/DEBUGGER 


RE-ENTRANT BASIC 
COMPILER/INTERPRETER/ 
DEBUGGER 


DEVELOPMENT PACKAGE 
(Macro Assembler; 
Linkage Editor; 
Debugger) 


TEXT EDITOR & 
SCRIPT PROCESSOR 


DIAGNOSTIC & 

CONVERSION UTILITIES 
(Memory Test; 
Assembly Language: 
Converters; File 
Recovery; Disk Test; 
File Copy from 
other OS: etc.) 


a 


= on — T сз 
8 |68 © 8 5 S 


COMMUNICATIONS 
PACKAGE 


(Terminal Emulator; 
Fite Send & Recerve) 


PACKAGE PRICE 
(All of Above) 


SINGLE-USER 
MULTI-USER 
FILE SORT 


COBOL-ANSI '74 


ч 
л 
о 


Send order to: 

Marot Software Systems, Inc. 
35 East 85th Street 

New York City, NY 10028 
Telephone (212) 534-5499 


NAME 
STREET (NO BOX #) 


CITY 
STATE 
AMOUNT $ 


(Attach system description: 

add $3 for shipping; 

New York residents add sales tax.) 
Г] Check enclosed O VISA 

O UPS C.O.D. Ц Mastercharge 
Card Number 

Expiration Date 

Signature 


ZIP 


BYTE September 1980 


Manual 
Only 


15.00 


15.00 


15.00 


60.00 
60.00 


15.00 


35.00 
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Mandatory-Compliance Dates 

With regard to the new rules’ effec- 
tive dates, here too, the Com- 
mission's regulations are complicated 
and confusing. Originally, the Com- 
mission proposed a single deadline, 
July 1, 1980, after which all manufac- 
turers of computing devices would 
have to comply with the appropriate 
rules or cease marketing their equip- 
ment. However, it soon became ob- 
vious to the Commission that several 
factors made a unified effective date 
impractical; these factors include the 
apparent lack of trained personnel to 
perform the necessary tests, the large 
number of devices in production that 
would have to be tested, and the 
shortage of emission-suppression 
components. 

Upon reconsideration, therefore, 
the FCC adopted the following 
schedule of mandatory effective dates 
for compliance with its Part 15 rules 
(see table 2): 


@ Personal computers and other 
devices requiring certification 
(eg: video games, peripherals, 
and terminals) must meet the 
Class B standards by January 1, 
1981. 

Ө All other computing devices 
(Classes A and B) must comply 
with the appropriate device stan- 
dards if first manufactured after 
October 1, 1981. 

@ If such (noncertificated) devices, 
however, are placed into produc- 
tion before October 1, 1981, 
compliance will not be required 
(for subsequently produced 
devices) until October 1, 1983. 


Compliance Date 


January 1, 1981 


Any device failing to meet these 
mandatory-compliance dates cannot 
lawfully be marketed, imported, or 
advertised for sale in the United 
States. 


Special Rules for Subassemblies 
and Peripherals 

Components and subassemblies of 
computing devices are not required to 
comply independently with the Com- 
mission's technical standards. In ad- 
dition, peripherals supplied as part of 
a computing device do not need to be 
considered separately. Nevertheless, 
because all end products must com- 
ply, systems vendors and integrators 
can be expected to pressure their com- 
ponents suppliers into indirect com- 
pliance with these new rules. 

On the other hand, peripherals 
marketed independently from their 
associated computing devices must 
comply directly with all technical and 
administrative standards. Peripherals 
marketed as part of any personal 
computing systems (which are in the 
Class B certified category) therefore 
must be certificated; all other 
peripherals (in the Class B noncer- 
tified and Class A categories) need 
merely be verified. In addition, 
peripherals sold separately from their 
computing systems also must be in- 


dividually labeled. 


Enforcement of Computing 
Device Rules 

Lest there be any question as to the 
Commission's experience or commit- 
ment in enforcing its interference 
regulations as they pertain to the 
mass distribution of consumer de- 
vices, you need only recall the regula- 


Equipment Class 


All Class B devices requiring certification (personal com- 


puters, electronic video games, and peripherals and ter- 
minals capable of being attached to personal computers) 
manufactured after this date. 


October 1, 1981 


All Class A devices and Class B devices not requiring cer- 


tification which are first placed into production after this 


date. 


October 1, 1983 


All Class A devices and Class B devices not requiring cer- 


tification which are manufactured after this date, 
regardless of when first placed into production. 


Any device failing to meet these mandatory compliance dates cannot lawfully be marketed, 


imported, or advertised for sale in the US. 


Table 2: Dates of mandatory compliance for computing devices. 
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Hazeltine Distributors: 
ALABAMA: Huntsville, W А Brown Instruments, Inc (205) 883-8660 
ALASKA: Anchorage, Global Communications. Inc. (907) 276-4532 


ARIZONA: Ріюеніп, Data Systems Marketing (602) 265-5216. Leasametric 
602) 258-1225, PLS Associates, Inc. (502) 279-1531. Tempe. Hamilton 
wnei Electronics (602) 275-7851, The Phoenix Group (602) 894-9247 


CALIFORNIA: Anaheim, Leasametnc (714) 634-9525. Barlingame, Data 
Access Systems (415) 692-5711, Carson, Data Access Systems (213) 
538-4100. Data Systems Marketing (213) 324-1151, Casta Mesa, Hamil- 
ое Avnet Electromcs (714) 641-4100. Avnet Electronics (714) 754-6111 
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Angeles, David Jamison Carlyle Corp (213) 277-4562, Martinez, Amer- 
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COLORADO: Denver, Data Systems Marketing (303) 573-5133. Leasame- 
tnc (303) 429-7900 PLS Associates. inc (303) 773-1218. Englewood, 
Hamilton Amet Electronics (303) 779-9998 


CONNECTICUT. West Havea, Westwood Associates (203) 932-6383, 
Southbury, J J Wild. Inc (203) 264-9494 


OELAWARE: Newark, Westwood Associates (302) 454-1113 


FLORIDA: Fert Lauderdale, Harmiton Avnet Electronics (305) 971-2900 
W A Brown Instruments, inc 305 M mp оште, W A Brown 
instruments, Inc. (305) 723-07 easametne (305) 857-3500, 
W A Brown Instruments, inc (305 425- esos Taliahesses, W А Brown 
Instruments, е (904) 878-6642 Татра, W A. Brown Instruments, Inc 
(813} 977-0914 


GEORGIA: Atiente, Data Access Systems (404) 449-5435. W A Brown 
Instruments, Inc XM 455-1035, Lake City, Westwood Associates (404) 
961-0712, Moreress, Hamilton Avnet Electronics (404) 448-0800. Leasa- 
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HAWAII: Hoactule, David Jamison Carlyle Co wae (808) 531-5136. 
Кәзееке, Dsta Systems Marketing (808) 247 


cp o3 , David Jamison Ca x pronun (312) 475-1500. 

Maps, ватт (312) 5 00. Penpheral rt Inc 

c n Шәлюя 8 reve, Data es Systems (312) 967-0440. 
iter Park, Hamiiton Avnet Electronics (312) 678-6310 


INDIANA: indignapelis, Hamiton Avnet Electronics (317) 844-9333, 
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cates, Inc. (91 уы КҮ НатіПоп Avnet Electronics 
813 Shawnee Mission, inland Associates. inc. (913) 362- 


KENTUCKY: Jeffarsentown, Loonam Associates (502) 499-8280 
LOUISIANA: Mandeville, W. А. Brown Instruments, Inc (504) 626-9701 


MARYLAND: Baltimore, Hamilton Avnet Electronics (301) 796-5000, 
Westwood Associates (301) 358-7812; Gaithersburg, Leasametnc (301) 
948-9700, Lanham, Data Access Systems (301) 459-3377 


MASSACHUSETTS: Cam hr ei Corporation (617) 491-2700, 

Meedhom, J J ре Inc ( Norwood, Data Access Sys- 

= e (000 769 қастың Hamilton Avnet Electronics (617) 273- 
easametric 4617) 835-7780 


= Ала Абы, Compumart Corporation (313) 994-3200, Livonia, 
irge Anat Electronics (313) 522-4700, Troy, Data Access Systems 
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MISSOURI: Earth City, Налиһоп Avnet Electronics (314) 344-1200. 81. 
тей Inland Associates nr 821-3742. Loonam Associates (314) 427- 


NEBRASKA: Omaha, Loonam Associates (402) 333-5502 
e HAMPSHIRE: Merrimack, J J. Wild, Inc (603) 424-4717 
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5-6333. , Westwood Associates (201) 376-4242, Unioa, 
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NEW MEXICO: Albuquerque, Data Systems Marketing (505) 294-5790, 
PLS Associates, Inc, (505 255-2330. 


NEW YORK: Fairport, Data Access Systems (716) 377-2080, Great Neck, 
MTI Sales Corporation (212) 896-7177. Hollis, Synchro-Sound Enter- 
pnses (212) 468-7067. Latham, J Cameron Associates Inc (518) 371- 
5947, Melville, Hamiton Avnet Electronics (516) 454-6060. New York, 
Byte Shop East. Inc (212) 889-4204, Data Access Systems (212) 564- 
9301. ee ty reno 29 John D. Dwens Associates, Inc. (212) 
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Б" CAROLINA: Durham, W A Brown Instruments, Inc (919) 683- 
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TENNESSEE: Oak Ridge, W А Brown Instruments, inc (615) 482-5761. 
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Systems (214) 256-5536, Mamulton Avnet Electronics (214) 661 18204 


UTAH: Sak Laks City, Data ms Marketing (801) 487-8281, Hamilton 
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WASHINGTON: Beallevas, Hamilton Avnet Electronics (206) 900 
Bothell, Data Systems Marketing (209) 487-3571; Redmond, C 
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Tukwila, Data Access Systems (206) 251-50 
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Smart shopping 


Your Hazeltine 
distributor has all 
the terminals 
you need. 


You can save time by taking all your TTY terminal needs to one source 
— your local Hazeltine distributor. Right in your neighborhood, your 
distributor offers the same quality, the same service and the same 
comprehensive warranty program that you would get by contacting 
Hazeltine directly. 

The Hazeltine distributor can give you easy 
access to a broad selection of Hazeltine 
products, including the economical 
Hazeltine 1400/1500 series of conversational 
and editing terminals, the high performance 
Modular One family, and — soon — 
the new Hazeltine Executive 80™ line к @ 
of sophisticated smart terminals. өм 
Ап experienced sales professional, ы 
your loca! distributor is ready to 
provide full product and application 
support. 

Most important, each of our autho- 
rized distributors has Hazeltine’s full 
support. You will find that Hazeltine’s 
entire field and factory organization 
supports the distributor when you 
need delivery, warranty service, or 
even just the answer to a question. 

Be asmart shopper. Call your near- 
est Hazeltine distributor—part of our 
winning team for the eighties. 


Hazeltine Corporation, Hazeltin 
Computer Terminal Equipment, 

Greenlawn, NY 11740. 8.7 
(516) 549-8800 Telex: 96-1435 - 5 Seri ” 


Hazeltine and the Pursuit of Excellence 
А Answers for А } 
the Eighties 4 
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tory crackdown that accompanied 
the Citizens Band radio craze of a few 
years ago. There, the Commission 
revealed that it had adequate power 
over both manufacturers and retailers 
to prevent users from gaining access 
to equipment that was improperly 
engineered or tested. 

The FCC can enforce its rules 
through either civil or criminal pro- 
ceedings. For simple violations of any 
rules, the FCC has the power to issue 
cease-and-desist orders (ie: adminis- 
trative injunctions) commanding the 
violator to comply with the rules or 
possibly face severe consequences. 
The severe consequences may be in 
the form of court-ordered injunctions 
or, in the case of willful violations, 
felony prosecutions with possible 
fines and prison terms of up to 2 
years, Needless to say, criminal sanc- 
tions are rarely imposed by the Com- 
mission. 

The FCC is hoping, rather, for 
manufacturers and vendors to com- 
ply willingly with its rules to avoid 
developing a reputation for selling 
customer equipment that results in 
widespread interference. Should 
large-scale noncompliance result, 
however, more vigorous standards 


and more troublesome equipment-au- 
thorization procedures could very 
likely be adopted by the Commission 
and imposed on the entire industry. 


Conclusion 

As with any FCC rulemaking that 
involves evolutionary consumer pro- 
ducts, the Commission’s activities to 
date may reveal only the tip of the 
iceberg. The protracted FCC proceed- 
ings involving telephone-equipment 
registration bear strong witness to 
this observation. New microproces- 
sor-based devices may create unfore- 
seen RFI problems not addressed in 
the new rules, changing work pat- 
terns will slowly blur the environ- 
mental distinctions between the home 
and office, and evolving communica- 
tion services will continue to place 
additional demands оп spectrum 
usage. Indeed, the Commission's fun- 
damental assumption for its classifi- 
cation of computing devices (ie: prox- 
imity to RF receivers) is already start- 
ing to erode as radio receivers become 
increasingly utilized in commercial 
environments for the provision of 
Teletext and direct (rooftop) broad- 
cast satellite services. 

With new rules come new costs— 


Okidata 


Microline 80 .. 


Televideo 


912B.$698 920в. $748 
912с.$698 920с.$748 


Texas Instruments 


99/4 Console 
99/4 Color Monitor . $350 
(when purchased w/ console . $200) 


5547 


whether they be costs of equipment 
redesign, costs of RFl-suppression 
components, or costs of testing, label- 
ing, and FCC-certification delays. 

The FCC is currently in the midst 
of a rulemaking proceeding to 
develop the Part 15 equipment-testing 
procedures. Slated for possible future 
rule amendments are handheld 
calculators, home appliances, 
microprocessor-based transportation 
systems, and other similar devices. 
Manufacturers of these types of 
equipment, therefore, should adapt 
to the idea that the FCC represents a 
cost of doing business that cannot be 
avoided—from now on. 

Incidentally, the FCC’s rules seek 
only to prevent interference between 
computing devices and (FCC- 
approved) communications services. 
Interference between incompatible 
devices utilized in the home (eg: 
wireless intercoms, burglar- and fire- 
detection systems, wireless switches, 
etc) is probably beyond the FCC's 
jurisdiction. Thus, it will be up to the 
industry itself to resolve among its 
own members— possibly through the 
newly-formed Home Bus Standards 
Association—these emerging in- 
terference issues. Ш 


Texas Instruments 


810 


$1,498 


Scotch - 5%" 10 sector S/S D/D Qty. 10... 
Verbatim - 5%" 10 sector D/S D/D Qty. 10. 


Product shipped in factory cartons with manufactures pe 
Add 296, a minimum of $5, for shipping and handling. 


602-954-61O9 zs 


2222 E. Indian School Rd. е Phoenix, Arizona 85016 


Prices & availability subject to change without notice. 
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Novation - Cat 

Soroc - IQ 120 

Perkin Elmer - Bantam 
Mattel - Intellivision 
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Using standard typing methods, hundreds of valuable hours are spent 
erasing, revising, and retyping letters and documents as you work 
towards a final draft copy. The second, third, or fourth drafts take just 
as long to type as the first! 


With WordPro word processing software you can transform your 
Commodore computer into a "state of the art" word processing 
machine with sophisticated word processing features at an affordable 
price. 

There are four versions of WordPro, ranging from the simple to the 
sophisticated. WordPro 1 on cassette will give computer enthusiasts a 
full range of textediting capabilities with cassette file storage. WordPro 
2 is disk based and allows fast and easy file handling and manipulation. 
WordPro 3 was designed for professionals and contains the many 
features required in a business environment such as global search and 
replace, headers, footers, decimal tabulation, repagination, merging 
capabilities, and much, much more. WordPro 4 is our best. WordPro 4 
runs on the new Commodore 8032, 80-column display computer. 
WordPro 4 has all the features of WordPro 3, plus additional features 
usually found only on the most sophisticated and expensive word 
processing equipment. 

WordPro is a new breed of word processing software. Powerful, 
sophisticated, and easy to use, WordPro was field-tested by dozens of 
attorneys and commercial customers during 1979. WordPro is now 
installed and is saving its owners valuable time and money in hundreds 
of offices nationwide. 

WordPro was designed with the user in mind. WordPro's unique 
"STATUS LINE" constantly interacts with the user by displaying the 
status of the system. Editing, storing documents, recalling letters, even 
the most sophisticated comands, are accomplished by a few, easy to 
remember, keystrokes. 

You may find that WordProalone is reason enough to own a computer. 
WordPro can be found at most Commodore dealers worldwide. Call us 
for the number of the dealer nearest you. If you cannot locate a 
stocking WordPro dealer you may place an order with Professional 
Software via check or VISA/MasterCharge. 


Solve Your Paperwork Problem... 
Let WordPro Software Do T he Work | 


"WordPro Is the most sophisticated Word 
Processing Software package avallable for the 
Commodore Computer line." 


Woraro Features include 
аг CENTERING Wogpewo ly 
о) Қо» Ем wordprc Wordprocesgin4 Software allows you 
to tur ы, Comodure Compuler into ә 
"oehisticaled worderoressor that i$ 
comparable In capability to virtually алу 
toe quailty mrd@erocessor avasiabie. 


c? ЖЗА AL GWEN? 


d' UNDER, тн а ыы 
e: FORMAT FLEXIBILITY margin control spacing control Juft- 
ification gage length iine feeds margin 
“please centering, forced paging 
4 нмнннннны GHEN FEATURES ия пнинипини 
$9GiDbal search ang Replace Auto page number ite Headers Footers Resagicatlor 


Merge Variables міне Insert. Taxt Movesent Recall commoriy used Phrases and 
Formats, instant Dish Directory iebedded боғы! commands аға mary тағы more 011 


Actual Photograph of WordPro on CBM Model 8032 
The many features of WordPro 1 - 4: 


WordPro 1 - Cassette based e Status line е Test Editing • 
Insert/Delete е Screen Scroll Auto Repeat e String Search е 
Erase Functions » Link Files e Margin Controls е Tab 
Functions e Justification ® Page Length 


WordPro 2 - Most WordPro 1 Functions Plus * Disk Based e 
Paragraph indent» Centering « Text Transfere Hyphenation 
e Appending е Margin Release » Variable Blocks (Form 
Letters) « Multiple Copies « Automatic Disk Commands e 
Complete Disk File Handling 


WordPro 3 - Commercial Disk Version for 40 Columns e 
WordPro 2 Functions Plus * Global Functions (Search/ 
Неріасе/Сору)» Merging Disk File Linkage • 10 or 12 Pitch e 
Repagination e Duplicate Lines « Auto Delete Word/Sen- 
tence/Range • Numeric Mode e Underlining е Continuous 
Print « Headers/Footers « Auto Page Numbering * Pro- 
portional Justification е Forced Paging е Non-Print Com- 
ments e BASIC Language File Compatibility 


WordPro 4 - Commercial! Disk Version for 80 Columns 9» 
WordPro 3 Functions Plus * Displays and Formats Text to 
Screen for Review 


WordPro 1 — For all 8K RAM units. Requires C2N 


Peripheral/integrated cassette drive - $29.95 
WordPro 2 — For all 16K RAM units with 40 column 
screen. Requires 2040 disk drive - $99.95 


WordPro 3 — For all 32K RAM units with 40 column 
screen. Requires 2040 disk drive - $199.95 


WordPro 4 — For Model 8032 with 80 column screen. 
Requires 2040 or 8050 disk drive - $299.95 


All four versions of WordPro are written іп 6502 machine code. 


Professional Software Inc. 
166 Crescent Rd., Needham, MA 02194 


(617) 444-5224 


*WordPro Dealer Inquires Invited* 
WordPro was developed by Steve Punter of Pro-Micro Software Ltd., and is marketed exclusively by 
Protessional Software inc. 
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_ 423/27Х Pub. Pr., $28.95 Club Pr., $22.50 


MINICOMPUTER SYSTEMS, Organiza- 
tion, Programming, and Applications. 
By Richard H. Eckhouse, Jr. and L. Robert 
Morris. 2nd Ed., 491 pp., illus. Updated, re- 
vised, and expanded, this is a book for every 
systems programmer, systems designer, 
computer scientist, and application specialist 
who wants to know more about microcomputer 
hardware, software, and design. 

787 /026 Pub Pr., $21.95 Club Pr., $17.75 


MICROELECTRONICS: Digital and 
Analog Circuits and Systems. By Jacob 
Millman. 807 pp., 700 illus. Exciting news for 
the thousands of engineers who want a thor- 
nih refresher and updating on today's ICs. 
Wilt be welcomed by both digital and anal 
electronics engineers at every level of profi- 
ciency. 


BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL— 


APPLYING MICROPROCESSORS, New Hard- 
ware, Software, and Applications. Edited Бу L. 
Айтал & S. E. Scrupski 
191/603 Pub. Pr., $23.50 Club Pr., $18.95 


57 PRACTICAL PROGRAMS & GAMES IN 
BASIC. By K. Tracton 
784/957 Pub. Pr., $10.95 Club Pr., 59.30 


MICROPROCESSOR ARCHITECTURE AND 
PROGRAMMING. By W Е Leahy 


784/612 Риб. Pr., $24.50 — Club Pr., $18.50 
16 BIT MICROPROCCESSOR ARCHITECTURE. 

By T Dollhoff 

582003-X Pub. Pr.. $24.95 Club Pr. $19.95 


THE SASIC COOKBOOK. By K. Tracton 
786 /615 Pub. Pr., $7.95 


Club Pr., $6.75 


MICROPROCESSOR PROGRAMMING FOR 


COMPUTER HOBBYISTS. by N. Graham 
783 /56Х Pub. Pr., 512.95 Club Pr., $10.95 


DISTRIBUTED MICRO/MINICOMPUTER SYS- 
TEMS. By C Weitzman 


789/622 Pub. Рг.. $22.50 Club Pr.. $18.25 
HOME COMPUTER PROGRAMS. By J. W. Trudell, 

Jr. & M. 

787 /042 b. Pr., $8.95 Club Pr., $7.80 


FUNDAMENTALS OF COMPUTER AL- 
GORITHMS. by E. Horowitz & S. Sahni 
786/380 Pub. Pr., $22.95 Club Pr., $18.25 


ELECTRONICS DICTIONARY. By J. Markus 
404 /313 Pub. Pr., $24.50 Club Pr., $19.50 


AUTOMATIC DATA PROCESSING 
HANDBOOK. Edited by The Diebold Group. 
976 pp., 269 illus. Written by a staff of interna- 
tionally recognized authorities on ADP, this 
comprehensive handbook explains systems, 
programming and the languages, communica- 
tions processes, and the design and installa- 
tion of today's comp! tere 

168/075 Pub Pr., $44.95 Ciub Pr., 531.50 


THE 2-80 MICROCOMPUTER HAND- 
BOOK. By William Barden, Jr. 304 pp., illus., 
paperbound. This book gives you the entire 
“state of the art" in microcomputer technology 
today. Arranged in three convenient and logi- 
cally developed sections, the book discusses 
architecture and interface signals, then power- 
ful interrupt sequences of Z-80 and interfacing 


Eq of 1/O memory devices. 
784 / 914 


Pub Pr., $8.95 Club Pr., $7.60 


a 


BIT-SLICE MICROPROCESSOR ОЕ. 
SIGN. By John Mick and Jim Brick. 398 pp. А!! 
in one ріасе--іһе crucial information you've 
been needing about the 2900 family of bit-slice 
microprocessor components. This remarkable 
“first” designs right before your eyes not just 
one but two complete 16-bit machines! 

417/814 Pub. Pr., $18.50 Club Pr., $14.50 


PRINTED CIRCUITS HANDBOOK. 
Edited by C. F Coombs, Jr. 2nd Ed., 634 pp., 
595 illus. Covering the subject of printed cir- 
cuits from the design's idea to final accep- 
tance, this enormously well-received work in- 
cludes double-sided plated boards through 
printed boards and also the major variations 
such as multilayer and flexible circuits. 

126/089 Pub Pr., $32.50 Club Pr., $24.50 


PRINCIPLES OF INTERACTIVE COM. 
PUTER GRAPHICS. By William M. New- 
man and Robert Sproull. 2nd Ed., 544 pp., 
illus. Now in a revised, updated Second Edi- 
tion, this is a volume that has long been THE 
standard source of information for designers! 
463/387 Pub. Pr., $24.95 Club Pr., $19.95 


ELECTRONICS ENGINEERS' HAND- 
BOOK. Editor in Chief, D. G. Fink. 2,104 pp., 
2026 illus. Brings together in one instant- 
reference volume the essential principles, 
data, and design information known today on 
the components, circuits, equipment, and sys- 
tems of all the various specialties that make up 
modern electronics. . 

209/804 Pub. Pr., $57.50 Club Pr., $40.50 


THE 8080A BUGBOOK: Microcomput- 
er Interfacing and Programming. By 
Peter R. Rony, David G. Larsen, and Jonathan 
A. Titus. 476 pp., with figures, charts, and 
tables, paperbound. Gives you the basic con- 
cepts of microcomputer interfacing and the 
associated microcomputer |/O programmin 
to develop your own interfaces. For the 808 
user, this book will be invaluable. 

783 /845 Pub Pr., $9.95 Club Pr., $8.45 


COMPUTER DICTIONARY AND HAND- 
BOOK. By Charles and Robert Sippl. 624 pp., 
illus. This handy reference/guide defines and 
explains a wide range of computer proce- 
dures, products. problems. and applications. 
Appendixes provide a ‘state-of-the art" guide 
to essential computer concepts. 

582079-Х Pub. Pr., $29.95 Club Pr., $24.95 


ELECTRONIC GAMES, Design, Pro- 
gramming and Troubleshooting. By W. 
H. Buchsbaum and R. Mauro. 335 pp., 338 
illus. Information you need to design, program, 
and troubleshoot electronic games is right 
here in this widely popular hands-on guide. 

087/210 Pub. Pr.. $21.50 Club Pr.. $16.50 


MEMORY DESIGN: Microcomputers to 
Mainframes Edited by LAURENCE 
ALTMAN. 792 pp., illus., 87: x 11 format Keep 
"up" with memory chips through this collec- 
tion of key articles from Electronics magazine. 
Data, diagrams, and discussions put all the 
technology to work for you in one authoritative 
book — a volume so up to date it's a pleasure 


to use. 
191/549 Pub. Pr., $22.50 Club Pr., $17.95 


PROGRAMMING LANGUAGES. By Allen 
B. Tucker, Jr. 439 pp., illus. Gives you not only 
the principles of design but the applications of 
six major programming languages. Shows you 
their strengths and weaknesses in solving var- 
ious representative "benchmark" problems. 

654/158 Pub. Pr., $23.95 Club Pr., $16.95 


MICROCOMPUTERS/ 
MICROPROCESSORS 

Hardware, Software, and 
Applications. By John L. Hilburn and Paul 
N. Julich. 372 pp., illus. Expressly created for 
people involved in the design, use, or mainte- 
nance of digital systems using micro- 
computers. The authors describe the theory 
and workings behind microprocessor architec- 
ture, read-only memory (ROM), random- 
access memory (RAM), and input/output in- 
terfacing methods. 

771/44 Pub Pr., $22.50 Club Pr., $16.50 


LOGIC DESIGNER’S MANUAL. By John 
D. Lenk. 504 pp., illus. Written for logic IC 
users rather than for designers of logic ICs, 
this book uses time-tested existing commer- 
cial logic ICs to solve all design and application 


problems. 
Pub Pr., $18.95 Club Pr., $15.75 


784 /671 

HOW TO DESIGN AND BUILD YOUR 
OWN CUSTOM TV GAMES. By David L. 
Heiserman. 544 pp., illus. Shows you how to 
create and build games from scratch and 
modify the ones you already have. 

786 /585 Pub Pr., $14.95 Club Pr., $11.95 


MICROPROCESSOR 

APPLICATIONS MANUAL. By Motorola 
Semiconductor Products, Inc. 720 pp., illus., 
8% x 11 format. With nuts-and-bolts practical- 
ity, this manual by the Motorola people (who 
should know) gives you detailed applications 
information on microprocessors and assumes 
no DER knowledge on гы part about MPUs. 
435/278 Pub Pr., $38.00 Club Pr., $26.50 
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PERSONAL COMPUTING: Hardware 
and Software Basics ELECTRONIC 
BOOK SERIES. 224 pp., 175 illus., outsized 
BV2 x 11 format Gives you comprehensive 
guidance to the present state of the art in per- 
sonal computers — an overall survey of the 
technology, and methods available to perform 
various tasks, facts about the work others are 
doing — and just how they are doing it. 


191/514 Pub. Pr., $19.50 Club Pr., $15.50 


ENCYCLOPEDIA OF COMPUTER SCI. 
ENCE. Edited by Anthony Ralston and С. L. 
Meek. 7,500 pp., 60 illus., 100 charts, 7 x 10 
format. This first and only in-depth coverage of 
the entire field of computer science in a single 
volume is comprehensive and completely up 
to date. 

769/01X Pub Pr., $60.00 Club Pr., $39.95 
ANALOG SYSTEMS FOR МІСКО. 
PROCESSORS AND MINICOMPUTERS. 
By Patrick H. Garrett. 248 pp., illus. Explores 
all possibilities for analog systems in one ap- 
plications oriented volume— with many spe- 


cific examples. 
786/496 PubPr., $18.95 Club Pr., $14.95 


Choose any one of these books at the special club discount, and 
select any other as your gift Free of Charge when you enroll 


Why YOU should join now! 


e BEST BOOKS IN YOUR FIELD — Books are selected from a wide 


---------------------- 


Computer Professionals’ Book Club 
P.O. Box 582, Hightstown, New Jersey 08520 


Please enroll me as а member and send me the two books indicated, billing me for my first 
selechon only ot the discounted member's price, plus loco! tax, postage and handling It 
not sahsfied, | may return the books within 10 days and my membership wil! be canceled | 
agree to purchase a minimum of 3 addmonal books during ће next 2 years as outlined 
under the club plan described in this od Membership in Ме club is continuous but 
concellabie by me any time after the four book purchase requirement has been fulfilled 
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Orders from outside the US must be prepaid with international money orders in US 


range of publishers by expert editors and consultants to give you 
continuing access to the latest books in your field. 

e BIG SAVINGS — Build your library and save money too! We guaran- 
tee savings of at least 15% off publishers’ list prices on every book. 
Usually 20%, 25% or even higher! 
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70-80% off the publisher’s price of many books. 
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Relocating Assemblers 
and Linking Loaders 


Ottmar Е Bochardt, 4560 Decarie #301, Montreal PQ H3X 2Н6, 


Canada 


Relocating assemblers and linking loaders are two 
pieces of assembly-language-oriented software that are 
probably unfamiliar to the average computer enthusiast. 
As a matter of fact, the very words relocating and linking 
(especially the latter) sometimes conjure up ideas of some 
vague, unspecified process. In reality, though, relocating 
assemblers and linking loaders are companion pieces of 
software that are easy to understand. The purposes of 
this Technical Forum are to: 


Ө explain the relocating and linking processes; 

€ compare the two major linking methods; 

€ demonstrate how the assembly process is 
made slightly more complicated by relocating 
and linking; 


€ comment on the microprocessor-software 
standard proposed by Formaniak and Leitch. 


My machine-language examples are all based on the 
MOS Technology 6502 processor. The Technical Forum 
"A Proposed Microprocessor Software Standard" by 
Peter Formaniak and David Leitch appeared on page 34 
of the July 1977 BYTE. 


Relocating and Linking Process 

A relocating assembler is one which assumes that your 
program will be stored beginning at location zero in 
memory. In addition to object-module records that give 
the assembled machine-language code, the relocating 
assembler also generates extra information in relocation 
records to indicate which parts of the object module must 
be changed if the code is loaded beginning at some loca- 
tion other than zero. 

A relocating loader, then, need only be slightly more 
intelligent than an ordinary (or absolute) loader. It must 
be able to: 


Ө separate the input stream into individual 
object modules; 
€ assign a relocation address to each module; 


WHY CAN'I 
MICROPOLIS DO 


THINGS LIKE 


EVERYONE ELSE? 
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Listing 1: Example output from a relocating assembler. The code followed by the symbol R indicates a relative address, one that will 
be changed if this code is relocated to any starting location other than hexadecimal 0000. The code followed by the symbol С or G' 
indicates an external address, one that will have a known value only when this module is linked with other modules of code. 


Hexadecimal Hexadecimal 


Address Code Label 

00008 -ENTRY 
00008 .EXTRN 
00008 .ЕХТВМ 
00008 .EXTRN 
00008 СЗ 70 ООҢ SUBI LDA 
00008 А2 00 LDX 
0040R CA LOOP DEX 
0041R D4 00 01 STA 
004DR А0 00G’ LDY 
004FR BD ОС 00G LDA 
0052R 20 00 00G JSR 
0055R 4C 40 OOR JMP 
0070R lE COUNT .BYTE 
009СВ 60 RTS 
0000 .ASECT 
0100 * z $100 
0100 00 03 07 DATA .ВҮТЕ 
00008 .END 


To be honest, we could. But our customers 
have come to expect a lot more from us. 

They've come to appreciate our desire to 
innovate, to improve upon, to blaze new trails 
in floppy disk technology. That's how we got 
our reputation as the industry's undisputed tech- 
nological leader. 

96 TPI is nothing new for us. 

Consider the current hubbub about "new" 

96 TPI disk drives. You should know that what may 
be new to our competition is anything but new 
to us. 

After all, we brought the 100 TPI MegaFloppy™ 
disk drive to the marketplace more than two years 
ago. And меме delivered more than 50,000 drives 
already. 

TO us, a 96 TPI drive is no big deal. So for the 
customer whos looking for a double track drive 
offering compatibility with 48 TPI drives, Micropolis 
can deliver. 


Think of us as double headquarters. 


We should also mention that our double track 
disk drives give you all the storage capacity of an 
8-inch floppy in the body of a 5%-inch floppy. And 
with our double head version, you get up to 1.2 
megabytes. That's more than ten times the capacity 
of other 5%-inch floppies. 

But our innovations don't stop there. Over the 
years, many of our ideas have gone on to become 


Instruction 
Mnemonic Operand 


Commentary 


SUB] 

SUB2 
COMMON] 
VALOOI 
COUNT 

#0 


declare SUBI to Бе an internal symbol 


DATA 


#У АТОО! 
COMMON] + 12,X 
SUB2 

LOOP 


ФЕ 


deposit some absolute code 


0,3,7 
SUB] 


industry standard. And many more will. 

Things like stainiess steel, precision-ground 
lead screws instead of cheaper, less reliable plastic 
positioners. 

We also developed a special disk centering 
mechanism that is the most accurate in the industry. 

And who do you think successfully adapted 
Group Code Recording technology to the floppy 
disk drive industry? None other than Micropolis. 

Remarkable as our technical achievements 
may be, some people still wonder how we got 
to be number two so rapidly in such a fiercely 

competitive business. 
Obviously, we did 
it by design. 


МІСКОРОЦЅ 
Where the 54-inch OEM drive grew up. 
Micrcpols Corporation. 21329 Nordhoff Street, Chatsworth, CA 91311 For 


the telephone number of your nearest ОЕМ rep. сай 1215! 709-3300 
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€ load each object module in correct relation 
to the new beginning address; 

9 read the relocation records to determine 
which memory locations must be changed to 
point to correct locations within the relocated 
code. 


The example given in listing 1, which is source code to be 
processed by a hypothetical relocating assembler, will 
help illustrate these functions. 

Suppose that the object module is to be loaded at hexa- 
decimal location 0500. The effect of changing the load 
point of each object module by adding the relocation 
address shows that all relative addresses (those marked 
by an R in column 5 of the address) are offset by the 
amount hexadecimal 500; ie: hexadecimal 500 is added to 
each of these addresses. 

Certain addresses within a portion of code are referred 
to in the code itself. If the code is moved (or relocated) to 
a different location, all references to these addresses 
(which are called relative addresses) must be changed so 
as to point to the correct location within the newly 
relocated code. Specifically, if the relocatable machine 
code is written to begin at memory location 0000, all 
references to a relative address must be replaced by the 
sum of the original address plus the relocation offset 
(which is equal to the beginning address of the code in its 
new location). 

An example of this is the JMP LOOD instruction at 
hexadecimal location 0055 in listing 1. When the code is 
written to begin at hexadecimal location 0000, the label 
LOOP refers to memory location 0040. However, when 
this code is relocated to location 0500, LOOP becomes 
location 0540, and the JMP LOOP instruction now at 
0555 is 4C 40 05 (4C is the JMP op code, and 40 05 is the 
address 0540, as stored in the computer, low byte first). 
In the example of listing 1, all data flagged with an R will 
be incremented by 0500. 

(Note, however, that a relative address is not to be 
confused with assembly-language relative addressing. 
The latter refers to a mode of addressing available in the 
instruction sets of most microprocessors, where the byte 
being addressed is specified by how far away that byte is 
from the beginning of the next instruction. A relative ad- 
dressing displacement byte is usually limited to a signed, 
one-byte quantity. A relative address, as part of a 
relocatable object module, is a two-byte address (for all 
8-bit microcomputers) that must be changed when the 
module is relocated to another beginning address.) 

An absolute address is an address that is not modified 
during the relocation process because it refers to a por- 
tion of memory outside the area being relocated. In our 
example of listing 1, the three bytes at 0100 are 
designated as being absolute (because they follow the 
.ASECT or absolute section pseudo-operation). When 
this section of code is relocated to hexadecimal 0500, the 
data bytes will still be at 0100. Thus, the reference to 
DATA (in the STA DATA line) still points to location 
0100. This is because the data at 0100 has not been 
relocated. 

Often assembly-language modules are written 
separately and are meant to be combined at a later time. 
In many cases, these modules reference each other. A 
label used in one program but defined in another is called 
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an external symbol. When the modules are combined into 
one program, not only must they be relocated to separate 
memory areas, but they must also be linked; ie: the 
relocated values of each of the external symbols must be 
known by all of the modules. This means that the exter- 
nal symbols must be declared as such within the 
assembly-language source file. 

In the sample program of listing 1, the purpose of the 
.ENTRY pseudo-operation is to declare that the value of 
the label SUB1 (ie: the address of the routine's entry 
point) is to be made available to other assembly modules. 
The character string "SUB1" and its value will be in- 
cluded in the object module, as part of an internal symbol 
record. 

The next three statements indicate that the symbols 
SUB2, COMMON1, and VALOOI are referenced but not 
defined by this module (they will be defined later, when 
the modules are linked). These external symbols must be 
defined as internal symbols by exactly one of the 
assembly modules present at linking time. All listing lines 
flagged with a G or G' have an associated entry in an 
external symbol record, which includes the label name 
and a pointer to the label's use within the module. For 
example, the load module used with the module in listing 
1 will have an external symbol record that associates the 
symbol "SUB2" with the address 0053R. 


Implementing the Link Process 

As an example, let us look at the format of object 
modules (ie: the machine-language module created by 
assembling a source module) resulting from the Mostek 
SDB-80 assembler. (A description of this standard is 
given by Formaniak and Leitch. See references.) 

For each external symbol found, only one object record 


Hexadecimal Hexadecimal Instruction 
Address Code Mnemonic 
0000R ENTRY 
00008 ‚ЕХТАМ 
00218 20 FFFF JSR 
ООЗАВ 20 00 22 JSR 
004ЕН 20 00 3B JSR 
OO6FR .END 


is produced. All references to a given symbol are linked 
together with the external-symbol record containing the 
address of the head of the list and the last entry in the list 
containing the hexadecimal value FFFF. (See figure 1.) In 
other words, when the SDB-80 assembler encounters an 
external reference, it uses that two-byte memory location 
to indicate to the loader where to find the previous 
reference to that symbol. 

In terms of object-file size, this is probably the most 
efficient way to store linkage information, because it 
guarantees that only one external-symbol record per 
symbol will be used, regardless of how many times the 
symbol is referenced. It follows that, since the number of 
records being processed is smaller because of the link pro- 
cess, the time taken to link a series of object files will be 
minimized. 

In the case of assembler source code (especially when 
written for a 6502 or similar processor), this linkage 
technique has several drawbacks. First of all, there is no 
provision for handling single-byte values, because two 
bytes of memory are required within the object code for 
the pointers. This is a serious deficiency for machines like 
the MOS Technology 6502 and the Motorola 6800, 
because these processors allow heavy use of page-zero 
addressing; in this manner the user can specify an address 
with one byte. Also, it is convenient to define small- 
valued parameters externally (such as VALOO1 in listing 
1) for use in two-byte instructions; the Mostek and other 
assemblers do not allow this. 

Another point: it is impossible to specify an external 
symbol as having an absolute address. This is due to the 
fact that the internal symbols (symbols that have an 
address equated with them, such as SUB1 and LOOP in 
listing 1) do not contain a flag to indicate whether the 


Operand Commentary 

SUB2 

XTR1 this is external symbol 

XTR1 first reference (end of chain) 
XTR1 backwards pointer to 0022 
XTR1 backwards pointer to 003B 
SUB2 


Figure 1: Keeping track of external symbol use with a linked list. When the source file of an assembly-language module (consisting of 
the columns marked with an asterisk) is assembled into an object module of machine-language bytes, an external symbol record is 
created which points to the last place that the symbol is used (ie: the last memory location that must be filled with the address of the 
symbol, once that address is known—after linking). Within the data records that contain the object code for the routine, each 
reference of the external symbol points to the address of the previous reference, with a value of hexadecimal FFFF terminating the 


chain; this is shown by the arrows in the second column. 
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Listing 2: Use of a separate page-zero assembly module. Use of a module like this on computers that have a set of special page-zero ad- 
dresses allows page-zero addresses (such as XNOW) and system parameters (such as XMAX) to be defined in a central location. 


Hexadecimal Hexadecimal Instruction 
Address Code Label Mnenomic Operand Commentary 
00008 .NLIST turn off the listing 
0000 .ASECT enter absolute mode 
OO0F «= 15 
; common variables 

0010 XNOW * = ++] current horizontal position 
0011 YNOW * = ++] current vertical position 

= 2-1 horizontal velocity 


0012 XVEL * 


; simulator parameters 


00 AO XMAX EQU 160 maximum horizontal location 


00 OC XVMAX EQU 12 maximum horizontal velocity 
00008 Caner re-enter relative mode 
00008 .LIST turn the listing back on 
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operational speeds up to 450 bps. At just 
$185—about half the original price—it'’s a 
tremendous bargain. And you can have 

‘even greater savings with purchases of 10 ог 
more units. 

The A 242 carries our standard 30-day 
parts and labor warranty, and we’re offering 


a no-risk, 10-day money-back guarantee? ANDERSON 
“Details on request. Prices subject to change without natice. | JAC © Boo N 
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defined symbol is relative or absolute. This could be 
changed by adding a flag byte to the internal-symbol 
record or by splitting the external-symbol record into two 
types: one for relocatable external symbols, the other for 
absolute-valued external symbols. 

Also notice that code cannot be placed in absolute 
locations, because there is only one kind of data record 
and it is subject to relocation. 

In all fairness, I would like to point out that there is а 
way around most of the problems mentioned above. A 
separate page-zero assembly module could be created to 
define both the addresses of all page-zero locations, 
which would probably have to be done anyway, and the 
values of all parameters that the system designer might 
want to change. This idea is demonstrated by the exam- 
ple given in listing 2. 

Any good assembler should have some sort of copy 
command that instructs it to accept in-line source text 
from a separate file; this could be used to easily include a 
zero-page module like listing 2 wherever it is needed. A 
less convenient alternative would be to always prefix the 
page-zero module to the assembler input stream. This 
method of information binding (ie: giving a symbol its 
final value; see references, Elson) has the advantage of 
forcing the designer to define all assembly variables cen- 
trally, rather than having them scattered throughout the 
source code. Unfortunately, a major redefinition of the 
page-zero module would require reassembly of all 
associated programs. Also, the additional I/O (in- 
put/output) for the page-zero module could prove to be 
time- and resource-consuming on limited systems. 

I have one more criticism about the proposed standard: 
it does not allow external variables to be referenced in an 
operand-arithmetic expression. This can be a strong 
drawback when referring to many fixed-data structures. 
Consider the following external declaration, written in 
FORTRAN: 


COMMON / STATUS / XNOW, УМОМ, XVEL ... / 


An external declaration in any compiled language will 
take this form. Quite obviously, it should be possible to 
directly address any one of the variables in the common 
block. However, only the value of STATUS (the begin- 
ning address of the common block) is available using the 
proposed Mostek standard; the instruction would be 
.EXTRN STATUS. This means that a reference to XVEL, 
for example, could be done only through an address com- 
putation (ie: its address is equal to that of STATUS plus а 
certain number of bytes). Needless to say, the result is a 
waste of machine time, memory, and perhaps micropro- 
cessor facilities (eg: an index register). This problem 
directly affects the assembler programmer, since his 
coding style is interfered with. 

The most practical alternative would be to allow off- 
sets in external references. The offset could then be stored 
in the target location, to be adjusted at link time (the 
method shown in the program of listing 2). This will 
necessitate one entry in an external symbol record for 
each reference to that symbol in a source program. The 
result is, of course, increased object-module size and in- 
creased time taken to link or load a given set of modules. 
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It is possible to decrease both program size and execution 
time by separating the linking loader into a linker pro- 
gram (which links together a set of object modules, 
creating one file of fully defined machine code) and a 
simpler loader program (which loads the already linked 
machine code). 


Relocating Assemblers 

To an absolute assembler, all variable names are alike; 
ie: each represents a known value. On the other hand, a 
relocating assembler must be able to distinguish between 
three types of entries in its symbol table: 


® absolute symbols 
Ө relative symbols 
Ө external symbols 


When a relocating assembler encounters an arithmetic 
expression containing more than one symbol, it must 
determine several things: whether the expression is valid 
or not; and if it is valid, what its value is and whether an 
external or a relocation record (if any) need be written. 
Also, the use of arithmetic operators is limited by the 
combination of symbols being worked upon. For exam- 
ple, REL + EXT is valid if an external record is generated 
for the resulting sum; REL - REL is always valid; but REL 
- EXT is always invalid. (REL and EXT refer to a relative 
and an external symbol, respectively.) The actual rules 
for combination of symbols are more complicated and 
must be taken into account when designing a linking 
assembler. 

An additional difference is that a relocating assembler 
must be able to recognize specialized directives. The ones 
that I have used in this article are: 


.ASECT enter absolute mode 

.CSECT enter relative mode 

.ENTRY define a list of internal symbols 
.EXTRN define a list of external symbols 


In addition to these, there should be a directive to ex- 
plicitly declare a one-byte external symbol, so that the 
assembler will know whether or not to generate a short 
(page-zero) form of an ambiguous instruction. As 
previously noted, this is most relevant to 6502- and 
6800-type processors. 

As shown in the previous section, a relocating 
assembler need be only slightly more complex than an 
absolute assembler, and allows the use of modular soft- 
ware-generation techniques. Unless the system being 
developed is extremely small (eg: 512 bytes or less), its 
advantages easily outweigh its drawbacks.W1 
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Between a high-level language (HLL) and its underlying 
machine architecture lurk many language implementa- 
tion techniques. These include the older techniques of 
interpretation and compilation, as well as newer ones like 
intermediate languages and threaded code. In this article, 
we will present four types of threaded code techniques for 
implementing intermediate languages. We will examine 
how these four logically equivalent techniques offer 
various trade-offs of execution speed, program storage, 
and use of processor resources. 


Implemention of a Language 

The implementation of а high-level language on 
various logical or physical machine architectures іп- 
volves such characteristic trade-offs as size of the 
language implementation, size of generated code, and 
speed of program execution. We will bypass other issues 
of high-level language use (eg: interaction, debugging, 
testing, etc) and concentrate on language implementation 
considerations. 

Language implementation techniques can be logically 
divided into two categories: translation and interpre- 
tation. 

Translation: Translation techniques replace elements 
of higher-level syntax with lower-level instructions that 
perform an equivalent operation. The resulting transla- 
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tion is then executed in order to run the program. A com- 
piler is a computer program that translates high-level 
language programs into instructions of another language. 
Traditionally, assemblers and compilers translate their 
input into machine-level code. 

Interpretation: Interpretation techniques directly exe- 
cute the high-level language program. The interpreter is a 
program that sees the high-level language source program 
as a series of operation (op) codes used to guide its execu- 
tion. The interpretive system appears to the user as a 
“virtual machine” that has the architecture of the high- 
level language. 

Any form of interpretation offers significant oppor- 
tunities for implementing debugging tools. Tests per- 
formed as each command is interpreted can result in a 
programmer-controlled display of debugging informa- 
tion. This is the basis for trace or breakpoint facilities 
that can be included in the interpreter. 

Combinations: Combination techniques may translate 
the sequence of characters representing а high-level- 
language keyword into a form that is easier to interpret. 
Most BASIC interpreters translate the BASIC keywords 
into one-byte tokens that are easier to identify. This 
technique avoids the continual string searches of a tradi- 
tional interpreter, but executes a language that is syntac- 
tically unchanged from the high-level-language source 
program. (For our purposes here, the term syntax will 
specifically refer to the structural relationship between 
language elements.) 

Intermediate language: Intermediate-language (IL) 
techniques translate the high-level-language programs in- 
to a language that is simultaneously easier to deal with 
and syntactically different from the original. Many com- 
pilers translate a high-level-language program into an 
intermediate language, which is then translated into 
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е It is not worth buying 8 BIT systems or boards now if you can get 
the same software with 16 BIT systems at about the same price. 


AT QUASAR DATA PRODUCTS 


8 BIT POWER 


Z-80 


* The new 16 BIT microprocessors have power comparable to 
minicomputers but do not require the same overhead in terms of 
downtime, maintenance, or initial investment. They are more 
versatile in many applications such as real time applications. 


THIS IS WHAT QDP HAS AVAILABLE: 


• A Z-8000 Board that can plug into your existing S-100 Bus System 
(see below for description) 

* A complete Z-8000 System (see below for description). 

е А Z-8000 System configured for your exact needs. 

e Software to allow you to run all the available Z-80/8080 software 
including CP/M. 

е Software that includes a Monitor, Debugger, Disassembler, and Basic. 

е Software options: a) Extended Monitor, b) Pascal, c) Simulators 
for 8080, Z-80, 6800, 6502, 1802. 

* A Z-80 System (QDP-100) that is upward compatible with the Z-8000. 


THIS IS WHAT IS COMING FROM QDP: 
* A 256 kilobyte RAM card * UNIX? operating system. 


Z-8000 SERIES 16 BIT CPU S-100 BOARD — CAN BE PLUGGED INTO YOUR EXISTING SYSTEM $695.00 


* Fully S-100 IEEE compatible. 

е Supports existing 8 BIT memory and 8 BIT peripheral 
boards. 

* Capable of reading and/or writing 8 BIT, 16 BIT, or 
mixes 8 BIT and 16 Bit memories automatically. 

* 8 BIT and/or 16 BIT peripheral modules can simultaneously 
co-exist in the same bus without any modifications. 

* Capable of operating as a slave processor to enable your existing 
CPU to control the Z-8000. 


QDP-8100 WITH 2 MEGABYTES STORAGE 
STANDARD (OPTIONAL 4 MEGABYTES) 
® 27-8000 series 16 BIT CPU S-100 Board - see above 
e CP/M 2.2: operating system 
* Basic 
* Monitor, Debugger, Disassembler software 
* Optional software: Pascal 


SOFTWARE (Provided with system) 
е Z-80/8080 Emulator $ 6,395 е 
* UNIX? operating system coming 


Industrial 
Quality 


SYSTEMS 


е Supports either segmented CPU or non-segmented CPU. 
* Power-on and reset jump dip switch selectable. 

* Jumper selectable 2 or 4 MHz. operation. 

* Dip switch selectable number and type of wait states. 


SOFTWARE 

е 7-80 emulator enables you to execute your existing 8 BIT software 
without any modifications and allows you to run CP/M 
immediately. 

е Extended Mattar Debugger, Disassembler, 


QDP-100 WITH 2 MEGABYTES STORAGE 
STANDARD (OPTIONAL 4 MEGABYTES) 


* 7-80 series 8 BIT CPU 5-100 Board (4 MHz. 7-80, Double density 
disk Controller, 2716 Prom Burner 2 Parallel & 2 Serial Ports, real 


time clock) $ 4,995. 


SOFTWARE (Provided with system) 

е CP/M 2.2! operating system 

е Basic 

е Accounts Receivable, General Ledger, Accounts Payable, 
Payroll with Cost Accounting 

* Optional software: Fortran, Pascal, Cobol, С 


EACH SYSTEM CONTAINS: 


e Intelligent CRT terminal (80 characters X 24 lines) • 64 kilobytes RAM ® Two8 inch, double sided, double density floppy disk drives with controller 
e 2 serial and 1 parallel (2 parallel for QDP- 100) ports * Attractive woodgrain cabinet with power supplies and cabling 


FULL TECHNICAL SUPPORT FROM THE STAFF AT QUASAR DATA PRODUCTS 


4 Mhz 64K Dynamic RAM 
16K -:250* 32K - 350%  48K-'450" 64K - 


QUASAR FLOPPY SYSTEM 


* Two MFE DBL sided drives * Cable * Case & Power Supply 
assembled and tested Wood cabinet ..-.-.--........ :1895^" 


QUASAR 2 MEG FLOPPY 


mw" е 2 MFE double sided drives 

a е Teletek disk controller board 

* Power supply & cable 

* Wood cabinet 

* CP/M version 2.2 & bios 

е Assembled & tested ....... :2295* 
Dealer Inquiries Invited, Hours:9-5:30 M.F 

Specifications Subject To Change 
'CP/M'" Digital Research 'UNIX'* Bell Lab *2-8000'" Zilog 


5549% 


ТЕ ЕТЕК DBL. DENSITY, DBL. SIDED 
Disk Controller Воагӣ............................... 395° 


MFE Double Sided - Double Density 
& 8” Floppy Disk Drives. (the best)..... 650% 
Using the Teletek Controller under CP/M, 
THIS DRIVE WILL GIVE YOU ALMOST 
ОМЕ MEGABYTE PER DISK DRIVE. 
Power supply for above .............. '110" 


TI - 820 
PAPER TIGER Serial Printer - 
Includes Graphics ........ '949" Full package options...*:1995* 
Cable for TRS-80 ...... 139" 


Call for Apple 30 Day ARO 


Checks. money orders accepted 


WE HONOR 


master code | 


THE iNTERBAME С 
/ 


Add $2.50 freight charges on orders under 10 Ibs. Over 10 lbs. F.O.B. Cleveland 


QUASAR DATA PRODUCTS 


25151 Mitchell Dr., No.Olmsted, Ohio 44070 (216)779-9387 
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Diagnostics | 


for CP/M* & TRSDOS' 


nt 


um 


uet 


4. 


үні 


Someday your computer is going to break; even the most reliable 
computer systems "go down”. Often, finding exactly what is 
wrong can account for the most time consuming part of repairing 
the system, and the longer the system is down, the more 

money you lose. 

DIAGNOSTICS | is a complete program package designed to check 
every major area of your computer, detect errors, and find the 
cause of most common computer malfunctions, often before they 
become serious. For years, large installations have run daily 

or weekly diagnostic routines as a part of normal system 
maintenance and check-out procedures. 

DIAGNOSTICS | is designed to provide that kind of performance 
testing for 8080/780 micro computers. 

DIAGNOSTICS | will really put your system through its paces. Each 
test is exhaustive and thorough. The tests include: 
«Memory Test «CPU Test (8080/8085/780 ) 
=Disk Test *CRT Test 

To our knowledge, this is the first CPU test available for 8080/2780 
CPU's. Many times transient problems, usually blamed on bad 
memory, are really CPU errors. 

A good set of diagnostics is an indispensable addition to your 
program library even if your system is working fine. Hours have been 
wasted trying to track down a "program bug" when actually 
hardware was to blame! 

DIAGNOSTICS | also allows you to be confident of your system. 
This can be critical when file merges or sorts and backups 

are involved. You want to be as sure of your computer as possible 
during these critical times. Running DIAGNOSTICS 1 prior to 

these and other important functions helps to insure that your 
System is operating at peak performance. 


DIAGNOSTICS 1 is supplied on discette with a complete users manual. 
DIAGNOSTICS |: $60.00 Manual оту: $15.00 


Requires: 24K CP/M; 16K disc for TRS-80 


formats: CP/M 8” SOFT SECTORED, NORTHSTAR CP/M 
AND TRS-80 DOS | 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.0. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 

(answered only when technician is available) 


«Printer Test | 


mastet charge 
104 rh sas ai 


“CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 
ATASOOS TRS: 80 TRADEMARKS TANOY CORP 
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Intermediate-language techniques offer 
the advantage of machine independence 


of the source language. 
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machine code. When used in this manner, the inter- 
mediate language can allow global code-optimization 
techniques to be more easily applied. 

Since the translation into the intermediate language is 
independent of the target machine, different compilers 
for the same target machine need only produce the 
simpler code of the intermediate language. Similarly, dif- 
ferent code generators (which translate the intermediate 
language into machine language) can allow the same 
compiler to produce code for different computers. Inter- 
mediate-anguage techniques offer the advantage of 
machine independence of the source language and allow 
program portability, the ability to execute the same 
source program on widely different computers. 

The intermediate-language representation of a pro- 
gram might also be interpreted instead of translated to 
machine code. To minimize interpretation overhead, we 
need complex and powerful machine-language routines. 
But machine independence is best accomplished by hav- 
ing simple, easy-to-write machine-language routines. 
This same trade-off of machine independence versus ex- 
ecution speed must be made in the design of any inter- 
mediate language. An example of this use of intermediate 
language is the pseudocode (p-code) used to implement 
most versions of Pascal. 

This article is principally concerned with a class of 
intermediate-language representations particularly suited 
to interpretation; these are known as threaded codes. 
Naturally, the intermediate-anguage code will be 
generated by a compiler or by some other translation 
program. We will not discuss the translation process, 
which is a function of the syntax of the high-level 
language and other programming considerations; rather, 
we will discuss the resulting intermediate language and its 
interpreter. 


Aspects of Intermediate-Language Architecture 

An intermediate language is composed of a set of 
primitive operations (which, in combination, can express 
any algorithm) and storage capabilities for both internal 
and program data. In particular, it must be possible to 
pass data values between routines that make up the inter- 
mediate language. The intermediate-language program 
can use a fixed number of memory locations to simulate 
general-purpose registers, but then routines are needed 
that load (and store) each register from memory, as well 
as routines that simply move values between registers. If 
the intermediate language approaches the complexity of 
the original machine language, its use is of dubious value. 

One approach that simplifies an instruction set is a 
"zero-address" or stack architecture. In this architecture, 
all operations will obtain values by pulling them from the 
stack and results will be returned by pushing them onto 
the stack. Only two operations with memory are now re- 
quired: the "pull (from stack) and store (to memory)" 
operation and the "load (from memory) and push (on the 
stack)" operation. By designing a zero-address architec- 


Mares Ф 


The Sinclair ZX80. 
A complete computer— 


only $199.95 plus $5.00 shipping. 


Now, for just $199.95, you can get a 
complete, powerful, full-function computer, 
matching or surpassing other personal 
computers costing several times more. 

It’s the Sinclair ZX80, the computer that 
independent tests prove is faster than all 
previous personal computers. The compu- 


ter that “Personal Computer World” gave z 


5 stars for ‘excellent value.’ 


The ZX80 cuts away computer jargon 2% 


and mystique. It takes you straight into 
BASIC, the most common, easy-to-use 
computer language. 

You simply take it out of the box, con- 
nect it to your ТУ, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man- 
ual in your hand, you'll be running programs 
іп an hour. Within a week, you'll be writing 
complex programs with confidence. 

All for under $200. 


Sophisticated design makes the 
ZX8O easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips — 
including the Z80A microprocessor, the 
faster version of the famous Z80. This 
makes the ZX80 the world's first truly port- 
able computer (6%” x 8%” x 1%” and a mere 
12 oz.). The ZX80 also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-line display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 


Your course in computing. 

The ZX80 comes complete with its own 
128-page guide to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing — not just 
by reading. It makes learning easy, exciting 
and enjoyable. 


The ZX80’s advanced design 

features. 

Sinclair's 4K integer BASIC has perform- 
ance features you'd expect only on much 
larger and more expensive computers. 
These include: 

B Unique ‘one touch’ entry. Key words 
(RUN, PRINT, LIST, etc.) have their own 
single-key entry and are stored as a single 
character to reduce typing and save 
memory space. 

B Automatic error detection. A cursor 
identifies errors immediately to prevent 


Thefirst personal computer 
under $200. 2,755 


Wi 


«ё д! Sd 


RS NN coma = AE 
a Cea 
C= -— о аи 


NIB, 


к 9 “АМ N W wae и 
— А M TW mw - 
Me 5 ж al 


== „е -— йш. 
т see AP Ma Т ҚУ MD 
m AN Ж -4 еш M a m - a NS 2 AW 
EUN ES AW AW 5 
: c» 


| ZU» & im. ЗА Ш № е Т 
М “ “7. M b 


programs with Phe вы. - 

8 Powerful text editing fa facilities. - S 

в Also programmable in machine code. | 

ш Excellent string handling capability—up 
to 26 string variables of any length. 

B Graphics, with 22 standard symbols. 

ш Built-in random number generator for 
games and simulations. 

Sinclair's BASIC places no arbitrary re- 
strictions on you— with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu- 
ture. Options will include expansion of 1K 
user memory to 16K, a plug-in 8K floating- 
point BASIC chip, applications software, 
and other peripherals. 


Order your ZX80 now! 

The ZX80 is available only by mail from 
Sinclair, a leading manufacturer of consumer 
electronics worldwide. We've already sold 
tens of thousands of units in Europe, so 
demand will be great. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 
The ZX80 is backed by a 30-day money- 
back guarantee, a 90-day limited warranty 
with a national service-by-mail facility, and 
extended service contracts are available for 
a minimal charge. 
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Price includes TV and cassette connectors, 
AC adaptor, and 128-page manual. 

All you need to use your ZX80 is a standard TV 
(color or black and white). The ZX80 comes complete 
with connectors that easily hook up to the antenna 
terminals of your TV. Also included is a connector for 
a portable cassette recorder, if you choose to store 
programs. (You use an ordinary blank cassette.) 


The 7X80 i is a family жағы aid. Children 10 меч 
above will quickly understand the principles of 
computing—and have fun learning. 


Phone orders: (203) 265-9171. Mon.-Fri. 
8 AM-6 PM EST. We'll deduct the cost of 
the call from your invoice. (For technical 
information, call (617) 367-2555, Mon.-Fri. 
9 AM-5 PM EST.) 


= ш 
= а! Sinclair Research Ltd., 475 Main St., 
P.O. Box 3027, Wallingford, CT 06492. 


а 


To: Sinclair Research Ltd., 475 Main St., Р.О. Box 3027, Wallingford, CT 06492. 


Please send me. 1 .— .ZX80 personal computer(s) at 9199.95” each (US dollars), plus $5 
shipping. (Your ZX80 may be tax deductible.) 


Have you ever used a computer? O Yes 0 No. 
Do you own another personal computer? O Yes O No. 


| | 

| I enclose a check/money order payable to Sinclair Research Ltd. for $. | 
h^ —————————————O—ÁÁ—À—9 ÓÁÓÜM 

| ls. MCN E —————— Oc | 
о NE ee 

| Occupation: — 

| Intended use of ZX80: ку 

| | 


“For Conn. deliveries, add 7% sales tax. 
ВҮ-9-0 
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machine 
program 
counter 


(Intermediate-Language code) (Machine code) 


B: machine 
language 
routine 


next call routine 
next JSR/RTS pair 
call JSR instruction 


return RTS instruction 

Figure 1: Diagram of subroutine-threaded code (STC). In this 
and figures 2 thru 4, the pointer points to the main program be- 
ing executed. Both A and B are subprograms called by the main 
program; A is an intermediate-language subprogram of the same 
type as the main program, and B is an in-line machine-language 
program that directly executes the machine language of the host 
computer. The words next, call, and return refer to operations 
that must be performed for any threaded-code language. The in- 
formation to the right of these words tells how each operation is 
performed in the current type of threaded code. 


TERMINALS FROM TRANSNET 


PURCHASE | 12-24 MONTH FULL| 36 MONTH 
PLAN OWNERSHIP PLAN ILEASE PLAN 


PURCHASE PER MONTH 
DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS. 


LA36 DECwriter il $162 $90 $ 61 
LA34 DECwriter IV ,095 105 59 
LA34 DECwriter IV Forms Ctrl. 124 69 
14120 DECwriter ІІ KSR ... 239 140 
09 200 117 
182 101 
220 122 
DT80/1 DATAMEDIA CRT ... 1,995 191 106 
TI745 Portable Terminal .... 1,595 153 85 
TI765 Bubble Memory Terminal 2,595 249 146 
TI810 RO Printer 1,895 182 101 
TI820 KSR Printer 210 117 
TI825 KSR Printer 153 85 
АОМЗА CRT Terminal 84 47 
ADM31 CRT Terminal 139 78 
ADM42 CRT Terminal 210 117 
QUME Letter Quality KSR ... 3,295 316 176 119 
QUME Letter Quality RO .... 2,895 278 155 105 
HAZELTINE 1420 CRT 91 51 34 
HAZELTINE 1500 CRT 115 64 43 


Hewlett-Packard 2621A CRT . 1,495 144 80 54 
Hewlett-Packard 2621P CRT . 2,650 254 142 96 
FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
1096 PURCHASE OPTION AFTER 36 MONTHS 


ACCESSORIES AND PERIPHERAL EQUIPMENT 


ACOUSTIC COUPLERS e MODEMS e THERMAL PAPER 
RIBBONS e INTERFACE MODULES ® FLOPPY DISK UNITS 


PROMPT DELIVERY • EFFICIENT SERVICE 


b4 TRANSNET coRPORATION 


1945 ROUTE 22 201-688-7800 
UNION, N.J. 07083 TWX 710-985-5485 
210 September 1980 © BYTE Publications Inc 


Circle 129 on inquiry card. 


list pointer | (Direct-Threaded 
Code) 


(Machine Code) 


В; machine code 
routine 


(IL code) 


machine code 
for next 


next са! return 


. copy current list item to temporary storage 

. point list pointer to next list item 

. Jump to machine code at address in 
temporary storage 


next 


Qo № — 


. push current list pointer onto stack 

. load list pointer with address of the 
intermediate-language subroutine list 

. do "next" 


call 


бо N- 


. load list pointer with top of stack 


return 1 
2. do "next" 


Figure 2: Diagram of direct-threaded code (DTC). Here, "tem- 
porary storage" refers to a memory location that is used to hold 
the address of the machine-code routine associated with the 
current unit of code. 


list pointer 


(Machine code) 


:| “> BSTRT 


machine code 
routine 


(IL code) 


. 
* 
» 
» 


JMP next 


return 


next call 


—h 


next . copy current list item to indirect temporary 
storage 

. point list pointer to next list item 

. load code temporary storage with item at 
address in indirect temporary storage 

. jump to machine code at address in code 


temporary storage 


>e WHA 


. push current list pointer onto stack 

. point indirect temporary storage to next list 
item 

. load current list pointer from indirect 
temporary storage 

. do "next" 


call 


һ о N>- 


return 1. load current list pointer from top of stack 

2. do "next" 

Figure 3: Diagram of indirect-threaded code (ITC). Here, "in- 
direct temporary storage" and "code temporary storage" store 
the indirect and direct pointers to the machine code routine 
associated with the current unit of code. 


ture into the intermediate language, the parameter trans- 
fer location is implied and need not be part of the inter- 
mediate language representation. (A stack architecture is 
certainly simpler than other architectures, but that does 
not mean it is better; many complex trade-offs that are 
beyond the scope of this article are involved.) 


Threaded Code 

Threaded code is an intermediate-language implemen- 
tation technique that organizes the control of program 
flow into a sequence of subroutine invocations. No other 
aspects of the language are represented in threaded code. 
Threaded code is especially applicable to interpretation; 
the interpretation process consists of transferring control 
to the routines selected by the threaded-code op codes. 
The functions available in the intermediate language are 
provided by the subroutines that are invoked and are not 
an inherent part of the threaded code itself. 

[The characteristics of the language FORTH are in- 
dependent of its current implementation via threaded 
code. FORTH enthusiasts often blur the distinction, 
attributing the language's speed and compactness to the 
language instead of to its threaded-code implementation. 
I think this is an important point to remember when talk- 
ing about the advantages of FORTH....GW] 

Threaded-code intermediate languages are especially 
applicable to the implementation of virtual machines em- 
bodying zero-address architectures. As such, the tech- 
nique of using threaded code to implement a language 
can be applied to, for example, Pascal (using the p-code 
intermediate language), LISP interpreters, or, of course, 
FORTH. We classify four varieties of threaded code: 
subroutine, direct, indirect, and token. 

All varieties of threaded code consist of a data struc- 
ture that is a sequence of unique subroutine identifiers. 
Traditionally, threaded code has been kept close to the 
machine level and has included actual pointers to the 
subroutines (which themselves may be either interme- 
diate language or machine code). Also traditionally, a 
portion of the processor resources—in particular, pro- 
cessor registers—has been dedicated to the use of the 
threaded-code interpreter. As we shall see, neither ab- 
solute pointers nor register resources need be used to im- 
plement threaded code. 


Implementing Threaded Structures 

We will now describe the structures associated with the 
various types of threaded code. Figures 1 through 4 pre- 
sent diagrams of subroutine-, direct-, indirect-, and token- 
threaded code structures, respectively, along with a des- 
cription of the three operations, next, call, and return, 
which make up the complete threaded-code interpreter. 
In the diagrams, the notation "— A" means a pointer to 
the memory location labeled "A". 

Subroutine-threaded code: A sequence of subroutine 
calls with no other embedded instructions implements an 
intermediate language. Each subroutine call may be con- 
sidered a single intermediate-language operation, which 
need not be related to the underlying machine architec- 
ture. Subroutine-threaded code (STC) is a control 
mechanism that is widely supported at the machine- 
hardware level. 

The peculiar program organization consisting only of 


Circle 130 on inquiry card. 


The 
2nd Generation 
is shaping up... 


MEASUREMENT 


systems & controls 
incorporated 


MicroByte Software 


2415-C Gateway Plaza 
Crabtree Blvd. 
Raleigh, North Carolina 27604 


(919) 833-4094 
AT LAST! A fully implemented computer based file management system. . . 
Only a few minutes of instruction and you are creating and using your own 
client lists, mailing lists, inventories, bibliographies, vendor lists, and more. 
ОВМ $80 

Files, lists, or records, with user defined formats, can be created, sorted, 
edited, and printed with ease. Sub-files can be created out of parts of existing 
files, selecting parts of a record or individual records by a search criterion. 
ALSO available with DBMS80. . . 

КЕРОКТЗО 
Build your own custom defined and formatted reports and data summaries. 
Print lables with user specifted formats that will fit your own forms. 
DBMS80 and REPORTS0 will run under either CP/M or TRSDOS 


OTHER PRODUCTS OF MICROBYTE SOFTWARE: 
EDIT80 
Text editor and print formatter which runs under CP/M or TRSDOS 
ВЕ кес, saga etia age iie: e nitide UR a ao op an ... $50.00 
Utility which allows you to examine and patch a disk. 


Apple PASCAL utilities: extensions to Apple Pascal, together with file 
control utilities, cross-reference, etc. 
ERSTES. qua coegi acie К С КЛ ee erra: ооа) RR Ca $100.00 
Apple PASCAL payroll for 150 employee:, full 
deduction options, etc. 


Write or call today for further details on our products. 
Source ID#TC E373 


APPLE. is a trademark of Apple € umpuier € огр. 
TKRSDOS is а trademark of Tandy С orp. 
СРМ іу a trademark of Digital Research 


Owing to a printer error a wrong telephone number was run in 


August. Our apologies for any inconvenience this caused. Our 
correct telephone number is 919-833-4094. 
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subroutine calls is rarely used by programmers (who 
have no reason to resist obvious opportunities for op- 
timization), but it is sometimes used by compilers. It is 
the most general intermediate language possible, and it 
retains the advantages of machine independence by not 
generating in-line machine language. (The difference in 
the form of subroutine call and return instructions on 
various computers is usually trivial.) 

Subroutine-threaded code will incur less execution 
overhead than most intermediate languages because its 
interpretation is handled by hardware rather than by a 
sequence of instructions. Furthermore, subroutine- 
threaded code can be optimized by using in-line machine 
code for operations where subroutine overhead is ex- 
cessive, an advantage unobtainable with other types of 
threaded code. Of course, the resulting optimized code is 
no longer machine-independent; the additional transla- 
tion step converts the intermediate language into object 
code for a particular machine. 

Direct-threaded code: Direct-threaded code (DTC) 
may be considered a sequence of machine-language sub- 
routine calls with the “call” op code removed. This results 
in a list of addresses, each of which points to a machine- 
language subroutine. Since the direct-threaded program 
includes no op codes, a short machine-language program 
must be written to read the next address in the list and 
transfer control to that address. Traditional direct- 


TABLE: ( indexed by token) 


E token A: 

- token В: 
token 0257: 

token co//: 

token end: 


(IL code) 


E token ca// 


next coli 


return 


. get current token from list 

‚ point list pointer to next list item 

. look up address corresponding to token 

. get indirect token at address 

. look up address corresponding to indirect 
token 

jump to machine code at that address 


next 


о NARON 


. push current list pointer onto stack 
. load list pointer with start of new list 


call 


wN 


‚ load current list pointer from top of stack 
. do “next” 


return 


№ = 


Figure 4: Diagram of token-threaded code (TTC). Since tokens 
can be made shorter than addresses, this makes the threaded 
code more compact, but the table lookup makes the resulting 
code slower. Here, the "indirect token" is the contents of the 
table entry that matches the current token of code. 
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threaded code implementations do not allow the use of 
true subroutines at the machine level but instead require 
that each routine terminate by executing the next opera- 
tion. 

In order to call direct-threaded routines (see the 
instructions for "call" in figure 2), machine-language code 
(executing the instructions for "call") must be included at 
the beginning of each direct-threaded routine to put the 
current value of the list pointer on an address stack, load 
the list-pointer register with the start address of the list of 
routine addresses for this just-begun, direct-threaded 
routine, and execute the next operation. 

The next operation (coded here as in-line machine 
code) causes the computer to execute the routine pointed 
to by the list pointer, regardless of whether the routine 
pointed to is another intermediate-language routine or a 
machine-language routine. 

In order to return to a higher level of nesting, the last 
list item in an intermediate-language routine points to the 
code for the return operation. When executed by the next 
operation, this operation recovers the previous value of 
the list pointer from the stack, then executes the next 
operation, which in turn executes the first routine past 
the routine the computer just returned from. 

Thus direct-threaded code is implemented in three 
operations: next, call, and return. 

Indirect-threaded code: Indirect-threaded code (ITC) 
consists of a list of addresses, but each address points to 
another address which then points to the machine-code 
routine. (See figure 3.) As compared to direct-threaded 
code, in indirect-threaded code, the interpreter must go 
through an extra level of indirection. [ndirect-threaded 
intermediate-language subroutines do not contain ma- 
chine-language code for the call operation, and one ad- 
vantage of indirect-threaded code is that a compiler using 
it need only produce pointers. By manipulating only 
pointers, the compiler generates intermediate-language 
code that does not include machine-language code itself; 
thus it is independent of the target machine. However, a 
disadvantage of indirect-threaded code is that the inter- 
preter has the overhead of an extra level of indirect ad- 
dressing. 

Token-threaded code: The varieties of threaded code 
previously mentioned contained pointers that were actual 
addresses of the subroutines in memory. Using memory 
addresses to select routines wastes storage because the 
number of subroutines in the system is far smaller than 
the number of memory locations. A savings in inter- 
mediate-language program size can be obtained by using 
short tokens to identify the subroutines to be invoked. 
Typically, token-threaded code (TTC) can be im- 
plemented by using the current token to index into a table 
of subroutine addresses. (See figure 4.) 


High-Level Descriptions of Threaded-Code 
Interpreters 

Listings 1 thru 3 illustrate the logical implementation of 
direct-, indirect-, and token-threaded code, respectively. 
The program descriptions are written in a high-level 
language that is similar in appearance to Pascal. It differs 
from Pascal in that the variables are not declared as stan- 
dard Pascal data types. Also, the next, call, and return 
operations are not written as Pascal procedures; this was 


. done to remain faithful to actual implementations where 
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these three code segments are reached by jump instruc- 
tions rather than by subroutine calls. 

Several other notational conventions used in these 
listings may also need explanation. The data type pointer 
means an actual machine address. If ip is a pointer 
variable, then — ip means the value at the location 
which is pointed to by the address in variable ip. 
Therefore, the statement 


goto — ip; 


means jump to a new location using the contents of 
variable ip as the address at which to proceed with execu- 
tion. 


Implementation Concerns 

The traditional implementations of threaded-code 
interpreters have had one or more machine registers 
dedicated to the exclusive use of the interpreter; imple- 
mentations on microcomputers have tended to use all 
microprocessor resources. One problem with these imple- 
mentations is that all machine-language routines (where 
all real computation is done) must save processor 
registers before modifying them and must restore them 
before returning to the interpreter. 

Additionally, this use of machine resources, simply for 
the transfer of control, obstructs the use of standard 
machine-language subroutines that pass parameters 
through the registers. In the context of microcomputer 


COMPLETE 
“ҮСТЕМ! 


Limited quantity in 4tock 


The world’s most popular microcomputer, with 16K of 
memory and Level i | basic for only $685, complete with 
full 90 day Radio Shack warranty. We accept check, 
moneyorderorphoneorderswith VisaorMasterCharge. 
(Shipping costs added to DFW Ееее 
Disk drives, printers, 
peripherals, software 
and games... you 
name: it, we've got it 
(Both Radio Shack & 
other brands). Write 
or call for our 
complete price list. 


C&S 
ELECTRONICS MART 


мене Radio Shaek 


32E.MainStreet @ Milan Michigan 48160 @(313)439-1400 
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Listing 1: Description of a direct-threaded code interpreter in a 
Pascal-like language. See figure 2. 


const pointer_length = (length of an address pointer); 
call, code length = (length of "call" code segment?; 

var líst pointer: pointer; < interpreted program counter } 
list, item: pointer: { contains threaded—-code item y 

label next, call, return: 


next: list item := “list_pointeri 
list pointer :* list pointer + pointer length; 
goto ^list item; 


call: push on stackí(list pointer); 


{ The value of list item was set by the preceding } 
$ "next" operation. 

list pointer :* list item + call, code length; 
{ The following code duplicates the "next" operation. } 


list item : = ^list pointeri 
list pointer := list pointer + pointer, length; 
goto ^list item; 


return: list pointer :* pop, from stackí); 
4 Тһе following code duplicates the "next" operation. } 
list item := ^list pointar; 
list pointer := list-pointer + pointer length; 
goto ^list item 


Listing 2: Description of an indirect-threaded code interpreter in 
a Pascal-like language. See figure 3. 


const pointer length = (length of an address pointer) ; 

var list_pointer: pointer: € interpreted program counter } 
list item: pointeri € contains threaded-code item 2 
code pointer: pointer; < points to actual machine code > 

label next,call, return; 


next: list item := “list_pointeri 
list pointer :* list pointer * pointer, length; 


code pointer : = ^list item; < here is the extra > 
{ level of indirection } 
goto “code pointer: 
call: push on stack(list pointer); 
€ The value of list item uas set by the > 
+ preceding “next operation. > 


list pointer := list item + pointer lengthi 
{ The following code duplicates the "next" operation. } 
list item := ^list pointer; 
list pointer := list pointer + pointer, length; 
code pointer := ^list item 
goto ^code pointer; 


return: list pointer :* pop from stack(); 


€ The following code duplicates the "next" operation. › 
list item := ^list pointeri 
list pointer :- list pointer + pointer length; 
code pointer :- ^list item: 


goto ^code pointeri 


Listing 3: Description of a token-threaded code interpreter in a 
Pascal-like language. See figure 4. 


const token, length = (length of token) › 
call code length = (length of "call" code segment); 
toknumber = (number of tokens possible); { is 256 for an } 

+ 8-bit token 2 

var 118% pointer: pointer; < interpreted program counter ) 
code pointer: pointer; + pointer to machine code } 
table: arrayli..toknumber] of pointer; {subroutine table > 
token item: short tokeni 

label next.call, return: 


next: token item := ^list, pointeri 
list. pointer := list pointer + token length; 
code. pointer := tablettoken item]; 
token item := ^code, pointer; 
code painter := tablettoken item1; 
goto ^code pointer; 


call: push, оп stack(list, pointer): 


€ The value of the code pointer vas set by the preceding } 

€ "next" operation. 2 
list pointer := code_pointer + call, code length; 

€ The following code duplicates the "next" operation. } 


token item : = “list_pointer: 

list pointer : = list pointer + token length; 
code pointer : = tableL[token item]; 

goto “сода pointer; 


return: list pointer :* рор from stack(); 
€ The following code duplicates the "next" operation. 2 
token item : = ^list, pointeri 
list pointer :* list, pointer + token length; 
code. pointer : = table[token iteml; 
goto ^code, pointer; 
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Why Not the Best? 


From The Dynamic RAM Company. 


2MHz 4MHz 
16K—$249 $259 
32K— $375 $395 
48K —$500 $530 
64K —$625 $665 


We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality- 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 
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Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire- 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$160-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 


Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (+8V (à 
300ma, +16V @ 150ma and 


-16У @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 interface. Our 
board is designed to interface with 
any standard S-100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order — you'll probably 
have the board in two weeks! If 
you’re interested, also ask for a 
catalog on our 28000 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359-8010 


Central Data 
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Listing 4: A simple direct-threaded code interpreter for the 
MC6809 microprocessor. 


RETURN: PULS Y GET NEW THREAD PTR 
JMP Г, \++] 00 “МЕХТ" 


Machl Routine IL Routine 
CALL: PSHS Y 
LEAY %+7, РСН 
JMP ГС, Y] 


—— 


STACK OLD THREAD POINTER 
ADDR OF FOLLOWING IL CODE 


JMP Г,Ү%%1 


FDB RETURN ADDR OF "RETURN" 


systems (which may want to use read-only memory 
modules), this limitation requires that special “header” 
and “trailer” code be written to move data values used by 
the intermediate language to and from the registers used 
by previously written machine-language code. 

It is also possible to eliminate the use of processor 
resources in an intermediate language by storing the 
interpreter's "registers" in memory; this leaves the pro- 
cessor free for use by machine-language code at the ex- 
pense of additional overhead during interpretation. [This 
overhead consists of having to move these registers be- 
tween memory and the hardware registers of the host 
processor when you want to manipulate the contents of 
the interpreter registers....GW] The use of absolute loca- 
tions in memory would itself be a problem, because these 
locations can then conflict with locations used by other 
software packages. By saving the intermediate-language 
registers on the stack, the language may be made inde- 
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SINGLE BOARD COMPUTERS 
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i ы 8208 64К DYNAMIC 529.95 


ALL PRODUCTS AVAILABLE FROM: 


— — асаа 


JOHN BELL ENGINEERING 
P.O. Box 338 
Dept. 4 
Redwood City, CA 94064 
(415) 387-1137 


Analog to Digital, Digital to Analog 
Converter, AtoD conversion time 20us. 
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79-287K Complete Kit $49.95 
79-287A Assembled $69.95 


JOHN BELL ENGINEERING 


Add 6% sales tax in California and 
$1.00 shipping and handling for orders 
less than $20. Add 4% for VISA or M.C. 
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Listing 5: A simple indirect-threaded code interpreter for the 
MC6809 microprocessor. In this and listings 6 thru 8, each block 
of information in lowercase is a "stack picture" —ie: a diagram 
of what is on the stack at that particular place in the code. 


$ —2thread ptr 1 
thread ptr 2 


NEXT: LEAS -2,8 MAKE SPACE 
PSHS X SAVE X 
в ->r 
space 


thread ptr 1 
thread ptr 2 


LDX {,үҮ++1 GET ADDRESS OF ROUTINE 
STx 2,5 SAVE AS UPCOMING PC 
в ->х 


routine addr 
thread ptr i 
thread ptr 2 


PULS X PC RECOVER X AND GO! 


а —>thread ptr 1 
thread ptr 2 


CALL: PSHS Y SAVE CURRENT THREAD PTR 
LEY e GET PREVIOUS INDIRECT PTR 
LEAY 2,Y NEW THREAD PTR 
BRA NEXT 
RETURN: PULS Y RECOVER OLD THREAD PTR 
BRA NEXT 


Listing 6: A more complex direct-threaded code interpreter for 
the MC6809 microprocessor. Execution of the intermediate- 
language subroutine starts at the label ENTRY. 


$ ~>next 
thread ptr 1 
thread ptr 2 


RETURN: LEAS 2,5 DISCARD “NEXT” 
PULS Y GET SAVED THREAD PTR 
М1: BSR N2 PUSH ADDR OF NEXT 
$ —»thread ptr 2 
NEXT: BRA М1 SET UP RETURN TO NEXT 
№2: JMP Г, Ү++1 GO ТО ROUTINE 


$ -> next 
thread ptr 2 


I-Code Routine (start at ENTRY) 


PSHS X SAVE X 
$ —» x 
thread ptr O 
space 
next 


thread ptr 1 
thread ptr 2 


LDX 6,5 GET ADDR OF "NEXT" 
STX 4,5 MOVE IT 
STY 6,5 SAVE OLD THREAD PTR 
в -Dx 
thread ptr O 
next 


y (old thread ptr) 
thread ptr 1 
thread ptr 2 


PULS X,Y RECOVER X, NEW THREAD PTR 
JMP С, У++1 DO SIMPLE “NEXT” 
ENTRY: LEAS -2,5 MAKE SPACE 
BSR ж-14 PUSH NEW THREAD PTR. GOTO PSHS Х 
О: START OF THE IL CODE 


FDB RETURN ADDR OF "RETURN" 
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Perfect Add-Ons for Your 
Computer System! 


PRIAM 
Hard Disks 
Now Available 
from SIRIUS 
SYSTEMS! 


PRIAM's high-performance, low-cost Winchester disc drives speed up throughput and expand data storage 
from 20 m to 154 megabytes. And a single controller can be used to operate 14-inch-disc drives with | 
capacities of 33, 66, or 154 megabytes or floppy-disc-size drives holding 20 and 34 megabytes. So it's easy to 
move up in capacity, or reduce package size, without changing important system elements or performance. 


The SIRIUS SYSTEMS 80- Series of Floppy 
Disk add-ons are designed to provide un- 


matched versatility and | 
computer. Consisting of four different add-ons, 


rformance for your 


№ Fast, Linear Voice Coil Positioning 1а DC Power required only! ІШ 50 ms Average Positioning time ; i ; 

coo | ; wi, Жей there is a 80+ Series Floppy Disk to meet your 
№ 10 ms track-to-track positioning № Simple, parallel interface 18 90 ms Maximum Positioning Time | need All 80 Гега Floppy Disk are та 
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[| каеп Servo 

THE PRIAM LINEUP COMMON CHARACTERISTICS 
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All PRIAM DISKDS Drives have a Transfer Rate of 1.03 M ш Mix any oral 80-- Series on the same cable! 


Optional SMD interface available for $150. 


SIRIUS SYTEMS offer cases and enclosures for all PRIAM Hard Disk Drives. All 14" Winchester 
Drives will mount in our 14" Standard Case. The 8" Winchesters have two altematives: a single 
drive case and a dual drive case. All SIRIUS SYSTEMS Winchester drive cases include Power 


№ /nciudes user accessible plugboard for drive 
reconfiguning 


SPECIFIC CHARACTERISTICS 
The SIRIUS 80+ t is a single sided, 40 track, 


Supply. internal cabling, switches, fan, extra AC outlet (not switched, but fused) and possess very : е 
adequate ventilation "Drive addressing is done on the rear of the Case and not оп the drive йезе | highly —— шү. Disk add-on. Offering 5 
to provide ease of use during operation. All WINCHESTER DRIVE Cases are Warranted for a full $140 ра Fo an -— = Shack model, it cost 
year and come in our standard blue-black color scheme. Consult us for current availability and 4 55: Formatted data storage is 102K/20K 
pricing. ytes single/double density. 
— SIRIUS 80+1................ $359.95 
Remex RFD 4000/4001 The SIRIUS 80-+2 is a dual sided, TO track (35 
per side), highly versatile Hoppy Disk unit. it 
8 Floppy Disc Drives appears to the Ths 0: as TWO 35 track drives, 
Double sided... yet COST LESS THAN HALF THE PRICE! Even 
greater savings result, since data is recorded on 
Double density! | Doth sides of the media instead of only a single 
side. Using the plug board, it may be recon- 
figured for other computer systems! (The 80+2 


Operates as Drive 0 and any of the other three 
addresses (with the sandard Radio Shack Cable) 
or aS any of four drives (with the SS Standad 
Гала ) Formatted data storage is 80.6K/ 
161.2K bytes single/double density. 


SIRIUS 80+2 


The SIRIUS 80+3 is a single sided, 80 track, 
“Quad” density Floppy Disk unit. Offering 2% 
times the storage of a Standard Radio Shack | 


554955 


RFD 4001, $569.95 
Offers quality and features found in drives costing much 
more! @ Single or Double Density № Double-Sided Drive Ш Door Lock INCLUDED 
ш Write-Protect INCLUDED ІШ 180 Day Warranty @ Compatible with Shugart 
850/851 li Low Power Operation ensures LONGER LIFE!! ва Model RFD 4001 offers 


drive, the 80-- 3 greatly reduces the need for 
Data and Sector Separator diskettes correspondingly Additionally, | 
RFD 4000/4001 Technical Manual....... .6.95 рик a мек, саара a | 
Connector Set #3 (AC, DC, Card Edge) ..10.95 RFD 4000C/B Cabinet (for use with Fack-to-track access time, the 60+ 3 allows tre- 
Connector Set #4 (AC and 0С).......... 2.95 Power Модшев).................... 29.95 | Mendously increased throughput for disk based 
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RAKS-PATCH on Diskette. Formatted data 
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SIRIUS 80--3 
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monster! The ultimate in state-of-the-art 5%” 
Floppy Disk technology, to 80+4 is seen by the 
TRS-80* as two single sided disk drives, each 
with 80 tracks. Thus, in terms of capacity one | 
80--4 is equivalent 10 4% standard Radio Shack 
drives — a Savings of over 73% (not to mention | 
apre (With a double density converter, | 
the available memory is huge!) The 80--4 is 
similar to the 80+ 2 in that it arrives configured 


Remex 10008... f you've been looking 
for a less expensive floppy disc drive, 
ed peces to sacrifice quality — 


541995 


You get both in the Remex 10008! For only $419.95 look 

at what you get: @ 8” Floppy Drive № Single or Double Density 
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Data Separator ІШ 180 Day Factory Warranty 
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80+4 INCLUDES TRAKS-PATCH on Diskette. 
(The plug board is also included.) Formatted 
data Storage is 408K single density or 816K | 
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SIRIUS 80-4 


| 
of four drives (with the SS Standard Cable). The | 
[| 
| 


SIRIUS 8" DISK 
POWER MODULES 


The Single and Dual Drive Power Modules are 


au 7%) дау WARRANTY Ше Open қ 
ower Su warranty is for 2 years). 
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4000С/В ог RFD 10008 case (color schemes 
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рома АҚЫҒА, АС ый Dual Dri Ali 80+ Series Floppy Disk add-ons operate а 5 
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Они qoe eem Single Drive Interface Limited to 12 Aic for the 
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or Cash) and Checks (personal checks require 14 days to clear). SHIPPING 
AND HANDLING: $7.00 per Floppy Disk Drive or 80+ Module № 5% for other 
items (any excess will be refunded) Ш Foreign Orders add 10% for Shipping 
& Handling. Payment in U.S. currency Ш Tennessee residents add 6% Sales 
Tax B VOLUME DISCOUNTS AVAILABLE 
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SYSTEMS 
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MPI 51/22... 


A Great Reliable Mini-Drive! 


Ш Fast! 5ms track to track access 

Ш Exclusive Pulley-Band Design 

E Unique Door/Ejector Mechanism 

Ш Reliable 1%2% Speed Stability 

шш Single/Double Density Operation 

I /ndustry/ANSI Standard Interface 
MPI 51 


Single Head, 40 tracks, 120K/240K 
ne Single/Double Density* *) .. ...$259.95 


MPI 52 | 
Dual Head, 70 tracks, (35/side), 
"JS cia Singie/Double Den- 


МР! 91/92... NEW 
STATE-OF-THE-ART 
DISK DRIVE! 


MPI 91 
Single Head, 80 tracks, 240K/480K 
ingle/Doubie Density: *) 
MPI 92 | 
In Head, 160 tracks (80/side), 
~ 960K  Single/Double Den- 
S ae 
* -Unformatted data storage 


introducing the 
Versatile, Low-Cost 
OMEGA Series 
Controller 


As new technological advances bring down the 
cost of fast, reliable mass data storage, the need 
for an inexpensive, versatile controller have be- 
come pw and greater. To meet this need, 
SIRIUS SYSTEMS’ OMEGA Series Controller 
was designed. 


The SIRIUS OMEGA Series Controller Module 
utilizes an on-board microprocessor to 
mediate data transfer to a wide variety of 
peripherals from an equally wide variety of host 
computer systems. Up to four Winchester Hard 
Disks (8” or 14”), four 5'4" Floppy Disks Drives 
and/or up to eight 8” Floppy Disk Drives may be 
in use at one time. Host systems interfacing 
is accomplished via a parallel or a serial inter- 
face. With the additon of a Personality module, 
the OMEGA Series Controller Module is directly 
compatible with many рери com- 

uter systems (among them the TRS-80*, 

pple, Heath, and others). Provision is made for 
the addition of a streaming tape drive, also. 


SPECIFIC HARDWARE 
FEATURES INCLUDE: | 
IB Control of up to twelve Floppy Disk Drives 
y d 8" and/or four 57”) 
ed and/or 54" Disk Drive Utilization 
e Single (FM) or Double (MFM) density data 
storage 
e Hard or Soft sectored diskette usage 
e Utilization of "Quad" density (96 ірі) 8" or 
514" Disk Drives 
Ш Contro! of up to four WINCHESTER type 
PRIAM DISKOS Disk Drives 
e 8" or 14" may intermix on the same cable 
e Accommodates 8” and/or 14” drives of 
5.3Mbytes to 154Mbytes 
e Uitra-Fast data transfers 
№ Extremely flexible host-controller interfacing 


SPECIFIC SOFTWARE 

FEATURES INCLUDE: 

[i] EM format modifications via command 
words 

Ш Extremely flexible format acceptance for un- 
usual data storage formats 

@ Easily interfaces to standard operating sys- 
tems (TRS-DOS* , CP/M* * *, etc) 

ш Operates in either get/put sector mode ог 
data string mode 

Ш Performance parameters may be changed by 
EPROM replacement or Dynaminic Repro- 
gramming 


Dedicated systems cards are also available on a 
limited basis for the STD-BUS and the S 100. 
These cards feature shared memory also (again, 
software selectabie) in addition to the regular 
OMEGA Series Controller Module features. Con- 
sult SIRIUS SYTEMS for current price and 
availability for the entire line of OMEGA Series 
Memory Units and Controllers. Dealer inquir- 
ies are invited. 
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Software can be written to function 
properly on widely varying computers 
that use the same microprocessor. 


pendent of particular programmable memory locations. 

Another way to eliminate the use of processor re- 
sources, as well as maximize throughput, is to use 
subroutine-threaded code (STC). Subroutine-threaded 
code makes use of only the program counter and the sub- 
routine return stack, resources already dedicated to the 
control of program flow. Thus, the processor resources 
traditionally available to the programmer remain free for 
use by machine-language code. 


Distribution of Software 

It is possible to conceive of a mass market for software; 
such a market would allow high-quality programs to be 
distributed at low cost. We will assume that such code 
will be distributed in the form of read-only memory 
modules, so that a purchaser actually receives a physical 
product for his money. Furthermore, the memory needed 
to store the program is included in the purchase price, a 
characteristic not obtained with distribution on magnetic 
media. Software piracy will be possible for advanced 
hobbyists, but these represent only a small portion of the 
consumer market. 

To maximize sales, it is necessary that everyone who 
has a computer and who wants to use the program be 


s 


PROGRAMS ARE INTEGRATED. 


01 = ENTER NAMES/ADDRESS, ETC 

02 = ENTER/PRINT INVOICES 

03 = ENTER PURCHASES 

04 = ENTER A/C RECEIVABLES 

05 = ENTER A/C PAYABLES 

06 = ENTER/UPDATE INVENTORY 

07 = ENTER/UPDATE ORDERS 

08 = ENTER/UPDATE BANKS 

09 = EXAMINE/MONITOR SALES LEDGER 

10 = EXAMINE/MONITOR PURCHASE LEDGER 
11= EXAMINE/MONITOR (INCOMPLETE RECORDS) 
12 2 EXAMINE PRODUCT SALES 


WE EXPORT TO ALL COUNTRIES: 
BARCLAYCARD ACCEPTED 89 
CBM APPROVED 


CP/M Ver. 9.00 is one 16 K core program 
using random access releasing both drives for 
data storage, and 250 word vocabulary is 
translatable in any foreign language. 


PRICES: Programs 1-23 EXC (19,20,22,23) £475 
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меу. Produced and widely used in England and U.S.A. 
COMPLETE BUSINESS PACKAGE 


INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 
PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 


Approximately 60-100 entries/Inputs require only 2-4 hours weekly and your entire business is under control. 


WHICH ONE? (ENTER 1-24) 
01 SUB. MENU EXAMPLE: 01 = EXAMINE: 02 = 
05 = PRINT (1,2,3): 06 = NUMERIC COMBINATIONS: 07 = SORT 
VERY FLEXIBLE. ADD YOUR OWN FUNCTIONS. EASY TO INTEGRATE. 
All programs In BASIC for CP/M. PET. 6800 


G. W. COMPUTERS LTD, the producers of this beautiful package in U.K. 


CALLERS BY APPOINTMENT ONLY 
Bedford Court Mansions 
Bedford Avenue 
London WC1, U.K. 


able to do so. Given machine-language distribution, the 
market is already limited to those users with a particular 
processor; it should not also be limited to those users 
with a particular computer system. 

Software can be written such that it functions properly 
on systems that use different locations for programmable 
memory, read-only memory, and input/output (I/O) de- 
vices, as well as systems that use completely different 1/O 
devices. The system-independent read-only memory 
must be written in code that is position independent, and 
it must also include features for linking to other similar 
modules. These criteria can be satisfied with machine- 
language code (on certain processors) or with a correctly 
designed intermediate language. Widest distribution re- 
quires such properly written code. 


Machine-Language Examples of 
Threaded-Code Interpreters 

Here we present assembly-language code for the 
Motorola MC6809 microprocessor which implements 
complete interpreters for direct-threaded code, indirect- 
threaded code, and token-threaded code. Most of these 
listings are punctuated by "stack pictures" (typed in 
lowercase) that represent the current state of the stack at 
various points in the listing; visualization of the stack is 
often crucial to understanding the interpretive process. 

An illustration of subroutine-threaded code (using 
subroutine jump and return instructions) would be 
trivial, and thus is not included. However, it should be 
noted that a position-independent form of subroutine- 
threaded code is available on computers with long rela- 


SELECT FUNCTION BY NUMBER- 


13 = PRINT CUSTOMER STATEMENTS 

14 = PRINT SUPPLIER STATEMENTS 

15 = PRINT AGENT STATEMENTS 

16 = PRINT TAX STATEMENTS 

17 = PRINT WEEK MONTH SALES 

18 z PRINT WEEK/MONTH PURCHASES 

19= PRINT YEAR AUDIT 

20 = PRINT PROFIT/LOSS ACCOUNT 

21 = UPDATE END MONTH FILES MAINTENANCE 
22 = PRINT CASH FLOW FORECAST 

23 = ENTER/UPDATE PAYROLL (NOT YET AVAILABLE) 
24 = RETURN TO BASIC 


INSERT: 03 = AMEND: 04 = DELETE 


CONTACT TONY WINTER 01-636-8210 
BARCLAYCARD ACCEPTED 
CBM APPROVED 


CP/M Ver. 9.00 is one 16 K core program 
using random access releasing both drives for 
data storage, and 250 word vocabulary is 
translatable In any foreign language. 


£575 Stock Integrated Option + £100 Bank Integrated Option + £100 


Circle 136 on inquiry card. 


Is Expandability the Reason 
Over 200,000 Smart Buyers Chose 
TRS-80? Or is it Price? Or... 


Maybe these customers came to Radio Shack for their computer 
because they knew they could get nationwide service? Or buy a «ғ; 
Model I micro starter system for $499? Or because Radio Shack B е а 
started the boom in reliable tittle computers? But come they did. Биши 
And coming they still are! k 


“Who Wants One That Can’t Grow?” 

This question was asked by Radio Shack's president before 
TRS-80™ went to market. So we made memory expandable from 
4K to 48K RAM (in 16K leaps). We made ROM expandable and 
BASIC upgradable. We provided for the addition of disk drives, 
printers, acoustic couplers and other peripherals. We have a great 
new upper/lower case conversion, and a SCRIPSIT™ package that 
makes TRS-80 Model I a great bargain in Word Processing. 


“Be Better Than Competition!” 
“Not merely cheaper,” he said, “not just more popular,” he said. 
"Better!" That includes software, hardware, service, monitor size, 


—. 


Expansion Interface 
The hub of an expanded ТН5-80 
system. Holds up to 32K more mem- 
ory! Has interfaces for printer, 4 disk 
drives, second cassette. Also takes 
RS-232C interface card. 5299 


keyboards, salesmen, store fronts, peripherals and RAMs. If you Mini-Disk 
own a TRS-80, let us show you how to better your system and its Drives 
benefits. If you're still on the sidelines ... shouldn't you play with 

us? After all, Radio Shack and TRS-80 have FAST DELIVERY reg. $399 
FROM STOCK or a very short wait. Most (if not all) the competitors 549 each 


are much slower players! | | | i 
ы Quality engineered disk drives 


let you store and retrieve data 
and programs fast. Sale ends 
9/30/80. Order Today! 


тежеу, 


к 
Line Printer II 
Quality for less! Prints 100 cps on 80 
columns. Accepts 9%” fan-fold, 82” 
roll paper or single sheets. 
5799 


FOR MORE REASONS 
SEND FOR OUR FREE 
COMPUTER CATALOG 


— STATE 


Radio Shaek 


ТІР 


81-A-1 (BYTE) 


The biggest name in little computers^? Some computer equipment may require special order. 
A DIVISION OF TANDY CORPORATION. FORT WORTH. TEXAS 76102 Retail prices may vary at individual stores and dealers. 


tive branch instructions (eg: the LBSR, long branch-to- 
subroutine, and RTS, return-from-subroutine, instruc- 
tions on (һе MC6809). 

Listing 4 illustrates a very simple implementation of a 
direct-threaded code interpreter. This particular imple- 
mentation is very fast, but it has the following 
undesirable properties: 


Ө it requires a special machine-language return instruc- 
tion (ie: JMP [,Y++] ); 

® it reserves the Y register for use by the interpreter; 

® it requires that the interpreter location (the address of 
RETURN) be known to the compiler, making the 
resulting intermediate-language code definitely 
position-dependent. 


In operation, the Y register points to the next address in 
a direct-threaded code list; that address, of course, points 
directly to machine code. Executing the operation JMP 
[,Ү+ +] (indirect, autoincrement by 2) causes the 
machine to start execution at the address contained in the 
list element; simultaneously, the Y register is updated to 
point at the next item in the list of addresses. 

The single instruction JMP [,Y++] ends each 
machine-language subroutine. By reserving a processor 
register for use as the current thread pointer, a speed ad- 
vantage is obtained; transfer of control using JMP 
[, Y ++] requires nine machine cycles (on the MC6809), 
while a JSR-RTS pair requires thirteen. 


The situation becomes more complex when control is- 


transferred to a subroutine composed of intermediate- 
language statements. Machine-language instructions are 
included at the beginning of the intermediate-language 
subroutine to perform the call operation. The Y register 
may be thought of as the topmost location of the stack of 
intermediate-language return addresses; its contents are 
pushed onto the stack, and Y is loaded with the address 
of the start of the intermediate-language subroutine list. 

The last item in an intermediate language list is the 
address of the return routine. This recovers an old inter- 
mediate-language pointer from the stack and continues 
interpretation where it left off when it did a subroutine 
call. 

In listing 5, we show a very simple indirect-threaded 
code interpreter. As in the previous example, the inter- 
pretation process is fast, but again it has the following 
limitations: 


€ it must use a position-dependent, machine-language 
return instruction (eg: JMP NEXT); 

® it uses the Y register to hold the list pointer; 

® it still requires that the compiler generate position- 
dependent pointers to the CALL and RETURN 


routines. 


Listing 6 is an example of a moderately complex direct- 
threaded code interpreter. It is somewhat slower than the 
simple interpreter in listing 4, but it uses a standard RTS 
instruction to return from machine-language routines. 
Thus, the machine-language routines need not contain 
pointers to the next operation. Still, this advantage is 
bought at the expense of additional machine-language 
code in each intermediate-language subroutine. The 
intermediate-language subroutines themselves do have 
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Listing 7: An improved direct-threaded code interpreter for the 
MC6809 microprocessor. This interpreter does not use any of 
the microprocessor registers. 


s —»ptr to new thread 
addr of "next" 
old thread ptr 


CALL: PSHS D SAVE D 
LDD 2,5 GET NEW PTR 
STD 4,5 THREAD PTR 
5 —>d 
space 
new thread ptr 
old thread ptr 
PULS D RECOVER D 
LEAS 2,5 DELETE SPACE 
NEXT: LEAS-4,5 MORE SPACE 
6 -~>space 
space 
thread ptr 
RETURN: PSHS X.D SAVE X, D 
5 —>d 
x 
space 
space 
thread ptr 
LDX 8,5 GET THREAD PTR 
LDD , X++ GET NEXT MACHL ADDR 
STX 8,5 STACK THREAD PTR 
STD 4,5 STACK ROUTINE ADDR 
LEAX NEXT, PCR GET ADDR OF "NEXT" 
STX 6,5 SAVE AS MACHL RETURN 
s —2d 


x 
machl routine 
addr of "next" 
thread ptr 


PULS D, X, PC GO TO MACHL ROUTINE 


s —»addr of "next" 
thread ptr 


I-CODE: JSR CALL <instl> ... <CRETURN> 


Listing 8: Token-indirect token-threaded interpreter for the 
MC6809 microprocessor. Because of the use of two levels of 
lookup, this interpreter is completely position independent. 


$ —2 table addr 
old indirect 
thread ptr 


-4, S 
и, X, D 


MAKE FREE STACK SPACE 
SAVE REGISTERS 


NEXT: LEAS 


PSHS 


s —2 d 
X 
U 
space 
space 
table addr 
indirect 
thread ptr 


Listing 8 continued on page 222 


Pascal/MT® + 


The Choice of Professionals, Worldwide 


Pascal/MT + is an enhanced version 
of our successful Pascal/MT package 
popular with both hardware and 
software engineers. Generating even 
more optimized ROMable 8080/Z80 
object code (directly from the Pascal 
source), Pascal/MT+ now includes 
those features demanded by today's 
professional. We've added modular 
compilation and linking [incorporating 
the industry standard linker format 
used by FORTRAN and PL/I] and user 
selectable Z80 native code or our 
enhanced 8080/Z80 object code. 
Also included is an improved 
SYMBOLIC DEBUG, more ИО 
facilities and even an option to 
produce pseudo assembly output 
intermixed with the Pascal source. 


MODULAR COMPILATION 


Pascal/MT + generates the same 
industry standard relocatable code 
used in FORTRAN and РІЛ. Pascal 
code may be linked with our linker or 
any compatible linker. Both Pascal 
and assembly language modules may 
be separately compiled and then 
combined to produce a final program. 
With modular compilation available, 
the run time overhead becomes as 
small as 256 bytes, and is typically 


1200 bytes. 


OPTIMIZED NATIVE 
OBJECT CODE 

Pascal/MT+ now produces even 
more optimized object code than 
before. Now included is a compile- 
time selectable option to generate 
280 code where it is more efficient. 
The 8080/8085 code is better, too. 


IMPROVED DEBUGGING 
FACILITIES 

The Pascal/MT+ debugger is 
improved. We've added facilities to 
use the debugger with larger 
programs and even in a ROM-based 
environment. The compiler can also 
output a disassembled listing of your 
programs with the Pascal source 
code interspersed between the 
object code. This helps you gain 
visibility in non-CP/M® applications. 


Circle 137 on inquiry card. 


ENHANCED І/О 
CAPABILITIES 


To our already powerful console, 
printer and re-directable VO facilities 
we have added Pascal standard 
TEXT file ИО as well as improved line 
editing for console ИО. 


PLUS... 

e Transcendental functions 

е Improved String Handling 

e Benchmark tests rate our code 
up to 10 times faster than 


P-code Pascal and faster than 
other native code high level 


languages too! 
e Re-assembly of the runtime 


package no longer required for 
ROM based applications! 


AND OUR 
STANDARD FEATURES: 


е High speed compilation (up to 
2000 lines per minute] 


e Non-CP/M® environments 


е CP/M® file support 

e Program chaining 

e Built-in mini-assembler 

е Compile-time constants 

е Business (18-digit] arithmetic 
е Scientific (6.5 digit) arithmetic 
е AMD9511 Hardware support 


e Source code for run-time package 
included [re-assembly now 
requires Macro-80 assembler) 


e |/О port, Interrupt facilities 

e Bit and Byte manipulation 

е Many useful built-in procedures 
(loaded from run-time library] 


SYSTEM REQUIREMENTS 


To execute the Pascal/MT + system 
you must have a CP/M® system with 
at least 32K of memory. For larger 
applications we recommend 48K or 
more. Source programs are pre- 
pared using ED (or equivalent]. we 
recommend WORD-MASTER. 


(Coming soon: versions for Intel ISIS- 
ll and Heath HDOS. Ask us.) 


STILL ONLY $250 
will buy you one of the best software 
power tools available. 


Pascal//MT + has been chosen by 
companies such as GE, FMG and 
Chromatics [as well as over 700 
other companies] аз the Pascal for 
them, why not join them! 


The Pascal/MT + package: 

e BCD compiler 

е Hoating point compiler 

e Linker 

e Interactive Symbolic Debugger 

e Run time package in Source and 
Object form. 

е Pascal library utility routines 

e 95+ page user's guide 

е Sample programs 


The user's guide is available for 
$30.00, refundable with a system 
purchase. 


MT microSYSTEMS has a very 
reasonable graduated, one time 
royalty arrangement for free 
standing software generated by 
Pascal/MT. Ask us. 


To order Pascal/MT + write or 
call: 


MT MicroSYSTEMS 


1562 Kings Cross Drive 
Cardiff, CA 92007 


(714) 753-4856 


We ship on 8” single density 
and 5-1/4" North Star single 
density. Other formats 
available. Ask us. 


CP/M is 8 trademark of Digital Research 
Pascal/MT is a trademark of МТ microSYSTEMS 
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BUSINESS -PROFESSIONAL-GAME | Listing 6 continued: 
SOFTWARE FOR APPLE AND TRS-80 LDX 14,8 GET THREAD PTR 


( НОМЕ FINANCE PAK І: RITE NEN “ns d - LDB ,X+ GET INDIRECT TOKEN 
т бы Қы 95 ы P n by анте reading of CHECKBOOK i files. Cort a ST X 1 4, 5 SAVE THR EAD Р TR 
vee ee ew caer dem ERE || СІНА : 
тереп and а year-to- mon т of = costs. jor ік of expenses, .. à к 
С CHECKBOOK (1: This extensive program keeps complets records of each check/depout. Шақша check ASLB ы TWO BYTES PER TOKEN 
ену som lem aans 1 ий uP commen chock рии and riot casein. Шарын А РОГА 
Troe Pir eccem to check Низ. Check register display scrolh for esse of renew. 40 column print. LDX DU TABLE-RELATIVE INDIRECT PTR 
out. Upto 100 checks per month storage. Files бөлін ті UDGET шотат.............. $19.95 ADDD 4,5 NOW AB SOLUTE 
CISAVINGS: Allows user to keep track of deponts/withdrawats for up to 10 savings accounts. Cpmple TFR D, X 
records shown via screen ог 40 column print... cssc mn nhe $14.95 ы 
[ент CARD: Көр еним ot үөн cards өкі twis rome. Organes, мени [| LpB Ха ОЕТ TOKEN 
ГІТНЕ UNIVERSAL COMPUTING MACHINE: $39.95 Apple, TRS-80 STX 14,5 SAVE INDIRECT PTR 
A user programmable computing system structured around a 20 гом x 20 column table. User defines tow | CLRA 
and column namas and equations forming a unique computing machine. Table elements can he multiplied, | ASLB 
divided, subtracted or added to any other element. User сап detine repeated functions common to à row 0! 
column greatly simplitying table setup, Hundreds of unique computing machines can be defined, used, stored R OLA 
and recalled, with or without old data, for latar use. Excellent for sales forecasts, engineering design analys, 
budgets, — fists, мсоте ae —— bap cost estimates-«n m m at LDD D ‚ \) TABLE-RELATIVE МАС HL ADDR 
арн EET. diet Vs vius обе ant te «Нөл on utar wile нер! ADD 4,5 NOW ABSOLUTE 
can һе pnnted by machine pages (user-defined 3-5 columns) on a 40 column pnnter. Transform your com- TFR D, X 
puter into a UNIVERSAL COMPUTING MACHINE. 
СООР СА ratte man. Ren ara fct mper dv өрбіте, mart, Bh STX 6S SAVE AS UPCOMING PC 
=» Жын b e dut ln pens Fey scs елікті diui fe aM A LEAX NEXT, PCR ADDR OF NEXT 
a busy calendar. . (Apple Only} «i... nh ee cere thee hn $19.95 STX 8, 5 SAVE FOR MACHL RTS 


C BUSINESS SOFTWARE SERIES: Entire package $199.95 Apple, TRS-80 PULS D, XU, PC RECOVER REGS + 60: 
LJMICROACCOUNTANT: The ideal system for the small cash business. Based on clesuc T-accounts and 
double-antry bookkeeping, this efficiant program records and produces reports on account belances, general 
ledger journals, revenue and expenses. Screen or 40 column printer reports. Handles up to 500 journal 


entries per period, up to 100 accounts. Instructions include a short primer in Financial Accounting. $49.95 = =» addr of "next" 
[UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and SAVE TIME for the table addr 
serious businessman who must periodically Analyze, Plan and Estimate. The program was crested using our indi + 
Universal Computing Machine and tt в progremmed to provide the foliowing planning end forecasting tools. 1по1гес 
CASH FLOW ANALYSIS | PROFORMA BALANCE SHEET — SDURCE AND USE DF FUNDS thread ptr 
PROFORMA PROFIT & LOSS SALES FORECASTER J08 COST ESTIMATOR 
Price, including documentation aed a copy of the base program. Universal Computing Machine. .... $89.95 
(JINVOICE: Throw away your pens. Use the ELECTRONIC INVOICE facsimile displayed on your CRT. CALL: PSHS D SAVE D 


The program prompts and you fill in the data. includes 3 address fields {yours, Bill to and Ship to}, Invoice 

No., Account No., Order No., Salesman, Terms, Ship Code, FOB Pt. and Date. Up to 10 items per sheet with 

these descriptions: Мет No., No. of units, Unit Price, Product Code, Product Description, Total Dollar 5 -> d 
amount per item and invoice total dollar amount. Generates, at your option, hard copy mvoices, shipping 

memos, mailing labels, audit copies and disc updates to master A/A fites, (48К).......... $49.95 addr of "next" 


[ ] BUSINESS CHECK REGISTER: Expanded version of the Checkbook 11 program. Handles up to 500 checks table addr 
per month with complate record keeping. (48К)............... ........ „тем. p $29.95 indirect 
Ba a get are И О thread ptr 
[JELECTRICAL ENGINEERING SERIES: Both programs $159.95 Apple LDD 4,5 ОЕТ TABLE ADDR 
He лүн МЫ a a Nie, Vra PR t мін p кока Vu и, STD 2,5 MOVE IT 
active, menu driven, full-fledged fogic simulator capable of simulating the bit-time by bit-time response of a PULS D RECOVER D 


logic network to user-specified input patterns. It will handle up to 1000 gates, including NANDS, NORS, IN 
verters, FLIP-FLOPS, SHIFT REGISTERS, COUNTERS and user-defined MACROS Up to 40 user-defined, BRA NEXT 
randon, о: binary рий patterns, Simulation results duplayed on CRT or printer. Accepts network des: 
cnptions from keyboard ot from LOGIC DESIGNER for simulation. Specify 1000 gate version (48K re- 


quired) or 500 gate version (32K required) ...... ..... ае RETURN: PSHS р SAVE D 
[]LOGIC DESIGNER. Interactive HI-RES Graphics program for designing digital loge systems. A menu 

driven seres of keyboard commands allows you to draw directly on the screen up to 15 different gate types, -> 4 

ineluding 10 gate shape patterns supplied with the program and 5 reserved for user specification. Standard | 5 

patterns supplied are NANO, NOR, INVERTER, EX-OR, T-FLOP, JK-FLOP, D-FLOP, RS-FLOP, 4 Brt ad dr o ғ н next " 

COUNTER and N-BIT SHIFT REGISTER. User interconnects gates just as you would normally drew using | 

line graphics commands. Network descriptions for LOGIC SIMULATOR generated simultaneously with the table addr 

CRT diagram being drawn. Drewing is done in pages of up to 20 gates. Up to 50 pages (10 per disc) can be а Ж 

drawn, saved and recalled. Specify 1000 gate (48K) or 500 gate (32K) system ere T old indirect 

| thread ptr 1 

С] MATHEMATICS SERIES: Complete Package $49.95 Apple only ie 4 2%. 4% 


L)NUMERICAL ANALYSIS: HI-RES 2-Oomensonal plot of any function. Automatic scaling. At your option, 
the program will plot the function, plot the INTEGRAL, plot the DERIVATIVE, determine the ROOTS, 


find the MAXIMA and MINIMA and list the INTEGRAL VALUE. For 18К.................$19.95 LDD 4,5 GET TABLE ADDR 
CIMATRIX: A general purpose, menu driven program for determining the INVERSE and DETERMINANT of STD 6,5 MOVE IT 

Кан. ЛЫН aa ОМАН Ыс ыыы ды НВ (рр 0,5 RECOVER D 
[7 3-0 SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS by creating HI-RES LEAS 6,5 DISCARD JUNK 


PLOTS of 3-dimensional surfaces from any 3-varable equation. Dise save and recall routines for plots. Menu BR A NEX T 
driven to vary surface parameters. Demos include BLACK HOLE grevitstional curvature equations. . $19.95 


CIACTION ADVENTURE GAMES SERIES: Entire series $29.95 Apple only 


RED BARON: C tfly the RED BARON? This fast act lat hine. 006 . " ы 
НТ ашп voor WORLD WAR | BI-PLANE and the baron’s. You can LOOP, DIVE, BANK or CLIMB pointers to the return operation, of course (making the 


f B directi d the BARON. зп HI RES graphics .......... $14.95 ... i 
гт any one 0 Irections апо 50 can tne т дгар code position-dependent), and the interpreter reserves the 


LI] BATTLE OF MIDWAY You are in command of the 0.5.5. HORNETS’ DIVE BOMBER squadron. Your е " 
targets are the Arcraft carriers, Akagi, Soryu and Kaga. You must fly your way through ZEROS and AA Y r egister f or its own use. 
FIRE to make your DIVE BOMB гип. In HI-RES graphics Арк tees cuello с cio Bogen $14.95 жу Ке в 5 А 
Listing 7 illustrates а direct-threaded code interpreter 
[]suB ATTACK. It's April, 1943. The enemy convoy 15 headed for the CORAL SEA. Your sub, the . — 
MORAY, has just sighted the CARRIERS and BATTLESHIPS. Easy pickings. But watch out for the ОЕ. that does not reserve any processor registers; this inter- 
STROYERS they're fast and deadly. іп HI-RES graphics ..........................».. $14.85 k 
preter also allows the return from machine-language 
С] FREE CATALDG - Al! programs are supplied in disc and тип оп Apple 11 w/Disc & Арріеѕоћ ROM Card & 5 " A 
TRS-80 Level || and require 32K RAM unies otherwise noted. Üetailad instructions included. Orders routines by means of a standard RTS instruction. The ab- 
shipped within 3 days. Card users include card number. Add $1.50 postage and handling with each order. ң 2 я 
Californie reudents add 64% sales tax, Make checks payable to. solute locations of the interpreter call and return routines 


Каш: | 
VISA SPECTRUM SOFTW АВЕ must be included in each direct-threaded code sub- 


аыл. Wi кыла Жейлан: жин! routine; this usually precludes the distribution of such 
| INVITED FOR PHONE ORDERS 408-738-4387 jJ! subroutines in read-only memory 
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Hard disk and hardtape control 


Up to 2400 Megabytes of 
hard disk control for the 
5-100 bus. 


Konan's SMC-100 interfaces S- 100 bus micro 
computers with all hard disk drives having the 
Industry Standard SMD Interface. It is available 
with software drivers for most popular operating 
systems. Each SMC-100 controls up to 4 drives 
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type hard disk systems. (Yields complete hard 
disk backup with data verification in 20-25 
minutes. ) 
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available off the shelf as а complete tape and 
disk mass storage system or an inexpensive tape 
and/or disk subsystem. 


Konan controllers and 
subsystems support most 
popular software packages 
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Konan, first (and still the leader) in high- 
reliability tape and disk mass storage devices, 
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diagnostic support and strong warranties. Usual 
delivery is off the shelf to 30 days with complete 
subsystems on hand for immediate delivery. 


Cali Konan's TOLL FREE ORDER LINE today: 
800-528-4563 
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CP/M® is a registered trade name of Digital Research, 
FAMOS'M is a trade name of MVT Micro Computer Systems. 
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Can this Code 
Be Marketed to 


Relative Size of 
Resulting 


Type of Threaded Code 


MC6809 Machine Ratio of Cycles 
Cycles Used Used 


Subroutine-threaded code 


Relative subroutine-threaded 
code 


Simple direct-threaded 
code (listing 4) 

Simple indirect-threaded 
code (as in listing 5) 


Moderately complex direct- 
threaded code (as in listing 6) 


Improved direct-threaded 
code (as in listing 7) 


Token-threaded code (as 
in listing 8) 


Intermediate- All Users of 
Language a Given 
Code Microprocessor? 


3 no 
3 


2 


Table 1: Comparison of threaded-code techniques. Notice that only two forms of threaded code, the relative subroutine-threaded 
code and the token-indirect token-threaded code are sufficiently system-independent to be used for mass distribution to (poten- 


tially) all users of a given microprocessor. 


A possible alternative would be to modify the direct- 
threaded code interpreter in listing 7 to use strictly self- 
relative pointers. Then by including code for call and 
return in each read-only memory device, a form of 
distributable direct-threaded code might be obtained. 
However, because the read-only memory still contains 
machine-dependent code, the use of direct-threaded code 
in a read-only memory environment offers little advan- 
tage. 

The improved direct-threaded code interpreter allows 
the use of most previously coded machine-language 
modules and allows these routines to pass parameters 
through the processor registers. Routines cannot pass 
parameters on the hardware stack (which is used to main- 
tain the state of the interpreter), but could easily use the 
user stack of the MC6809 microprocessor for parameter 
transfer. 

A similarly improved interpreter could be built for 
indirect-threaded code, but the position-independence 
problem is inherent in this intermediate language as well. 
Each indirect-threaded subroutine must include a pointer 
to the call routine, thus making the resulting 


intermediate-language code unsuitable for distribution in 
read-only memory. 

However, it is possible to build a token-thread inter- 
preter that has a completely position-independent 
intermediate-language representation. Listing 8 shows 
one implementation that achieves these goals. Notice the 
increased complexity and overhead when compared to 
our original direct-threaded code interpreter. 

This token-thread interpreter produces intermediate- 
language code that is more compact than that produced 
by previously mentioned interpreters. The advantage of a 
compact representation need not affect execution speed 
severely; remember that the overall efficiency of any in- 
terpretation scheme (including the hardware interpreta- 
tion of op codes) depends more upon the work actually 
accomplished than the time spent in the interpretation 
process itself. 

This particular implementation is essentially a token- 
indirect token-thread interpreter. Two levels of token 
lookup are involved so that neither machine-language 
nor absolute addresses need be included as part of the 
intermediate-language subroutine. Of course, perhaps 
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other, more advantageous forms of token-threaded code 
interpreters are possible. However, we have shown that 
there is no longer a question whether position- 
independent threaded code is possible; now the question 
is: "at what cost?" 


The Cost of Implementation 

The claims made for threaded-code techniques in an 
intermediate-language implementation include reduced 
program storage and high speed of execution. Unfor- 
tunately, these claims are justified only in certain limited 
contexts, The original implementations of threaded code, 
which occurred on the Digital Equipment Corpora- 
tion PDP-11, made use of the instruction JMP @(Rn)+ ; 
this instruction jumps through a memory pointer while 
retaining the location of next in a register. This is 
equivalent to the MC6809 instruction JMP [,r+ +]. 

The instruction JMP @(Rn)+ does not save a return 
address on a memory stack and thus is faster than a JSR 
instruction. In the environment of a single intermediate- 
language program that calls only machine-language sub- 
routines, stacking and unstacking of the return address 
need not occur. Of course, when intermediate-language 
programs call intermediate-language subroutines, such 
stacking must occur in a process that will take longer 
than a normal JSR. Thus, for maximum speed, the 
threaded-code intermediate-language program should 
not call intermediate-language subroutines. 

On the other hand, the instruction JMP @(Rn)+ does 
eliminate the in-line 16-bit JSR op code for a 50% code 
reduction (on the PDP-11). But the 50% code reduction 
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achieved on the PDP-11 (which uses a 16-bit JSR op code) 
is only a 33% code reduction on most microcomputers, 
which have 8-bit JSR op codes. (The LBSR instruction 
can be used in the case of the MC6809.) And if the 
motivation for threaded code is reduction of the 
intermediate-language code size, token-threaded code 
implementations can improve the storage efficiency by 
another 50%. 

The two traditional forms of threaded code (direct and 
indirect) are optimized for the environment of a par- 
ticular computer architecture that is represented by the 
PDP-11 (and also reflected in the MC6809). Consequent- 
ly, many microcomputer threaded-code implementations 
have provided neither maximum code efficiency nor 
maximum speed and have devoured virtually all of the 
machine-level microprocessor resources. Comparisons of 
the four types of threaded code demonstrate that it is 
unlikely that the speed and code-efficiency maxima will 
ever coincide. 

The main factor affecting code compaction is the use of 
subroutines instead of in-line code; but the use of 
subroutines inherently increases interpretation overhead. 
Since all methods of threaded-code implementation allow 
the use of subroutines, effects due to the use of 
subroutines can be disregarded and the efficiency of the 
implementation methods can be compared directly. 
Table 1 shows this comparison with values from the 
machine-language routines developed earlier (based on 
six next operations for each call and return operation). 


Conclusions 

Languages that have been historically associated with 
threaded code will probably continue to use these tech- 
niques when implemented on microcomputers. New 
implementations should take advantage of the inter- 
pretive nature of threaded code to provide extensive 
debugging facilities. However, there is no excuse for the 
threaded-code implementor to prohibit the use of pre- 
viously coded machine-language modules by eliminating 
parameter passage through microprocessor registers. 
Either the interpreter can be designed to keep these 
registers free, or special routines must be written by the 
implementor to save and restore these registers when 
using library routines stored in read-only memory. 

Similarly, the motivation for distributing software in 
an open market (to many different users with many dif- 
ferent systems) leads directly to the requirement for posi- 
tion independence. While the MC6809 directly supports 
position-independent code at the machine-language level, 
it is also possible to devise threaded-code intermediate 
languages that are position independent. But any inter- 
mediate language or interpreter that requires particular 
absolute storage locations is so obnoxious as to be un- 
worthy of discussion in polite programming society. 
Absolute-address storage requirements are simply unac- 
ceptable in code written for mass distribution. 

Within these constraints, the various forms of threaded 
code offer different trade-offs of speed and code effi- 
ciency. Because these forms are logically equivalent, a 
single compiler could be used to generate any of them at 
the user’s choice. Thus, without changing the source pro- 
gram, a threaded-code technique could be selected that 
would give the desired trade-off between speed and code 
efficiency for a particular situation. 

In the end, threaded-code implementation techniques 


are neither particularly compact nor are they particularly 
fast. Continued development of direct-threaded code 
structures could result in a language representation that 
would look more like Pascal p-code than threaded code. 
Threaded code does offer a conceptually simple and 
general control-transfer technique that displays a clear 
boundary between interpretation and language. 
However, threaded code is probably not an optimal 
representation for any particular language, including 


FORTH. № 
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$1619.00 
$84.95 
$1195.00 
$1495.00 
$349.00 
$349.00 
$37.50 
$37.50 


$699.00 
$875.00 
$1095.00 


$1295.00 
$2595.00 
$2895.00 
$2495.00 
$195.00 
$349.00 
$339.00 
$709.00 
$129.00 
$279.00 
$20.00 
$59.00 
$65.00 
$29.00 
$35.00 
$24.95 


$7.95 
$7.95 
$7.95 
$7.95 
$11.95 


*TRS-80, ATARI, APPLE, and PET/CBM are trademarks of Tandy Corp, Warner Communications, 


Apple Computer Co., and Commodore respectively. 


To order: Call Toll-Free 1-800-258-1790 (іе мн call (603) 673-5144) 
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Where can you dial one 

TOLL FREE number and be 
able to select the finest software 
from the world’s foremost suppliers? 


Our stockrooms are overflowing with the finest software available 
in today’s marketplace. We carry software from all these companies: 


eRacet eSynergistic Software ФАсогп Software 
e Adventure International eStrategic Simulations eHayden 
ePersonal Software eLance Micklus eMuse 

e Web Associates eSoftape eMicrosoft 
eSmall Systems Software — eQuality Software e Apparat 
eSensational Software eimage Products 


We could not possibly list all of the software on this page, 
however, if . you send us $1.00, you'll receive our catalog plus 


a $2.00 credit toward your next purchase! BE 


Suppose you and your family could spend a 
little time each month with someone who truly 
understands microcomputers. And this person 
talked to you about your computer in plain ol’ 
everyday English. Suppose you could find out 
how these people are successfully dealing with 

the ever-increasing technology of the 
microcomputer. Suppose too, that each article was geared 
to the person with a beginning or intermediate interest їп 


personal computing. 


Ue 


SEEN Le 


ПИТ 


ТІ 


(ІШІ 


NOW you can get all this, and more, at a price you can afford. 
It's SoftSide — the magazine that provides its readers with tried and true 


— listings, along with structured "walk-thrus" of some of the most 
f-I-I-1-X-X-X-1 3 N stimulating software pieces, month after enjoyable month. 
Subscribe today! Until November 1, 1980, the price is only $15.00. 

After November 1, the price will be $18.00, so why not save $3.00 and start your family 


sy А SoftSide Publication 
== Ж 


To order: Call Toll-Free 1-800-258-1790 (in мн са! (603) 673-5144) жо 


The Software Exchange 8 HardSide (Drv of Robitaille 8 Sons, Enterprises, Inc j, SoftSide Publi atium 
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Education Forum 


New Cultures from New Technologies 


Seymour Papert, Project LOGO, Massachusetts Institute of 
Technology, Artificial Intelligence Laboratory, 545 Technology 
Sq, Cambridge MA 02139 


When I was asked to write this Education Forum for 
BYTE, I was in the process of correcting the proofs of my 
book, Mindstorms: Children, Computers and Powerful 
Ideas. (See reference 1.) There I struggled to present in 
two hundred pages a vision of a few ways in which com- 
puters might affect how children learn; it is challenging 
now to find the right 3000 words to convey something of 
the same vision. What images, what metaphors best cap- 
ture for me the essence of the computer as it might enter 
the lives of children? 

I start with an image, more general than the computer, 
that has helped me to think about how the world takes up 
any new technology. The first movies were made by set- 
ting the newly invented motion-picture camera in front of 
a stage where a play was performed just as plays always 
had been. Only after some time did cinema become more 
than theatre plus camera. When it did, what emerged was 


Desk Main/Frame 
Desk Main/Frame 
LOW COST & ATTRACTIVE STYLING 


е MAIN/FRAME INTEGRATED INTO FURNITURE QUALITY DESK 

* ELECTRONICS PACKAGE SLIDE MOUNTED FOR EASY ACCESS 

• SUPPORTS TWO 8” FLOPPY DRIVES FROM SEVERAL MANUFAC- 
TURERS (DRIVES NOT INCLUDED) 

• 10 SLOT MOTHERBOARD INCLUDES CONNECTORS 

« POWER SUPPLY FOR DRIVES AND CARDS 

ә DESK AND MAINFRAME AVAILABLE SEPARATELY 

* MATCHING PRINTER DESK AVAILABLE 


WRITE OR CALL FOR OUR BROCHURE WHICH INCLUDES 
OUR APPLICATION NOTE: 'BUILDING CHEAP COMPUTERS 


INTEGRAND 


8474 Ave. 296» Visalia, CA 93277 * (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 
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something original and unique, a whole new culture with 
new modes of thinking and new breeds of people—stars, 
directors, scriptwriters, cameramen, critics, and au- 
diences whose sensitivities, expectations, and ways of 
seeing were quite different from those of the theatre-goers 
of the past. 

So too with the computer. The first instinct of 
educators is to couple the new technology to their old 
methods of instruction. My vision is of something much 
grander. So І dream of using this powerful new 
technology not to "improve" the schools we have always 
known (and, to be honest, hated) but to replace them 
with something better. I do not believe that this 
something will look anything like what is now known as 
“computer-aided instruction" (CAI). I think it will be 
more like the growth of a new culture, a "computer 
culture" in which the presence of computers will have 
been so integrated into new ways to think about 
ourselves and about the subject matters we learn that the 
nature of learning itself will be transformed. 

In thinking about the nature of such potential transfor- 
mation, the LOGO group of the Massachusetts Institute 
of Technology (MIT) Artificial Intelligence Laboratory 
has been guided by the idea of creating computer-based 
environments in which mathematics and other areas of 
"formal" learning can be learned in a natural fashion, 
much as a child learns to speak; and applying concepts 
from artificial intelligence to children's learning, to help 
children become articulate about, and thus gain control 
over, the learning process. Before developing these ideas, 
I would like readers to clear their minds of a misleading 
but common image. People generally think about com- 
puters in schools as a scarce resource to which students 
have occasional access. It is time we learned to think in 
terms of a computer for every child, and we should think 
about children having access to computers from infancy. 
If we think in these terms, we begin to recognize that 
there is a clear discontinuity between the current ideas 
about using computers in schools and the situation of the 
future. I really believe that almost everything being done 
today is only relevant to the future in that it sets a bad ex- 
ample so that people become accustomed to primitive 
models. 

A natural place to begin a search for "something new in 
education" is to look for examples of highly successful 
learning. For me the most dramatic image of successful 
learning is the way children learn to talk. This learning 
contrasts with school learning in many ways, of which I 
think two are most important. First, it is highly suc- 
cessful: all children learn to speak the colloquial dialect in 
which they grow up. Second, it has none of the technical 
paraphernalia of schooling —no curriculum, no set lesson 
times, no quizzes, no grades, no professional teachers. It 
is part of living. I call it learning-without-teaching or 


NO 1T ISAT HE 


NOT SNYAORE! 


No this isn't a "Hard Disk". We used to call it that, sometimes. But somebody 
muddied the water. 

"Hard Disk", unfortunately, now calls something else to mind. That little bitty 
guy with no backup capability and no way of switching media? It's a "Hard 
Disk" to work with, all right, in business applications. Some even say 
"Impossible Disk". 

We'd like to avoid confusion between our Cameo database solution and the 
one that doesn't work so well. The Cameo DC-500 subsystem employs a 
decade-proven cartridge disk. Our backup capability is built in, and takes four 
minutes. The ability to switch applications (by exchanging the removable 
cartridge) means you can use your computer for more kinds of work. A ten 
megabyte (5 fixed * 5 removable) subsystem costs $5995, for your TRS-80* 
(Mod. | or II), Apple*, Heath H89'" ог S-100 computer. 

So call us "The Cartridge Disk Guys", please, and call us soon. We'll show you 
the really cost-effective solution to microcomputer database storage. 


АМЕО ELECTRONICS INC. 


1626 CLEMENTINE ANAHEIM, CA 92802 
(714) 535-1682 


“ ТН5-80 is a registered trademark of the Tandy Corp. "Apple is a registered trademark of Apple Corp. 
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Piagetian learning (after the Swiss philosopher-scientist 
Jean Piaget who has done more than anyone else to show 
us how very much children learn in this way). 

Much of the work done to date in the whole area of 
computers and education—eg: CAI—has promoted a 
style of learning that gives the impression of a child being 
"programmed" by the computer. Our approach has been 
diametrically opposed to that. By striving to make the 
computer's processes as transparent as possible and 
creating activities in which children "teach" (ie: program) 
computers in a well-structured, procedural language like 
LOGO, we have aimed toward putting children in con- 
trol of their own learning. Obviously, I cannot hope to 


explore these ideas in much depth in a short space. What I 
shall try to do is to describe a couple of learning en- 
vironments we have created which I believe challenge the 
fundamental assumptions our society makes about 
children and learning. 


INTRODUCING 
DATEBOOK” 


THE NEW OFFICE 
APPOINTMENT CALENDAR 
PROGRAM 


DATEBOOK™ helps manage time just like a com- 
mon office appointment book, but with the speed 
and accuracy of a computer. DATEBOOK™ elim- 
inates the scribbles, erasures, and frustration of 
searching through the book for a specific opening. 


DATEBOOK™ is ideal for Doctors, Dentists, Law- 
yers, Salesmen, Repairmen, or in any situation where 
time management is critical to office efficiency. Its 


Mathland 

The belief that only a few people are mathematically 
minded is a truism in our culture and a cornerstone of our 
educational system. It is therefore sobering to reflect on 
the flimsiness of our reasons for believing it. In fact, the 
only evidence is crass empiricism: look around and you 
will see that most people are very poor at mathematics. 
But look around and see how poor most Americans are at 
speaking French. Does anyone draw the conclusion that 
most Americans are “not French-minded?”, that they are 
not capable of learning French? Of course not! We all 
know that these same people would have learned to 
speak French perfectly well had they grown up in France. 
menu display and one-key options make DATE- If there is any question of lack of aptitude, the aptitude 
BOOK™ one of the easiest programs to leam and they lack is not for French as such but for learning French 
— in schools. 

Could the same be true of mathematics? Could there be 
a place, a "mathland," which is to mathematics as France 
is to French, where children would learn to speak 
mathematics as easily and as successfully as they learn to 
speak their native dialect? 

I believe that the answer is Yes. In Mindstorms I sug- 
gest that the world we live in contains pockets of 
mathland, which explains why all children learn some 
mathematics spontaneously (eg: one-to-one cor- 
respondences, conservation of number, reversibility of 
logical operations) and some children become very good 
at it. Here I have space only to talk about some ways in 
which the world could become much more of a mathland 
for everyone. 

Computers are the Proteus of machines: they take on 
many different forms. One of their manifestations is as 
mathematics-speaking beings. If children grew up sur- 
rounded by such beings, the learning of mathematics 
might very well be much like the learning of spoken 
language. Developing and testing this image has become 
a central research question for us at MIT: under what 
conditions will children talk in mathematical languages 
to mathematics-speaking computers? The results have 
naturally already convinced us that the idea of mathland is fun- 

bug free damentally sound and that, indeed, what the 
mathematics schools fail to teach can be learned suc- 
cessfully on the model of picking up living languages. 

But computers do not automatically create that result. 
For example, instructing computers in FORTRAN to 


DATEBOOK™ features include: 

€ Appointment scheduling, cancelling, modify- 
ing and rescheduling. 

€ Automatically searches for openings according 
to time of day, day of week, and week of year. 

Ф Displays all scheduled appointments for a 
specified person. 

€ Lists day's schedule (Screen or hard сору). 


€ Can be customized to accommodate any 
workday/hours schedule. 


DATEBOOK™ is written in PASCAL and is avail- 
able to run on CP/M as well as UCSD PASCAL 


systems. 


(415) 455-4034 


only $295 


Y ARs 
erm / Dealer discounts available. 
NM 


1492 Windsor Way, Livermore, CA 94550 


232 September 1980 © BYTE Publications Inc Circle 149 on inquiry card. 


What do you need? 


Program listings . . . inventory listings .. . 
custom logos and letters . . . mailing labels in a 
multitude of sizes . . . custom forms and the data 
to complete them. . . curve plotting or bar 
graphs...digitized images from video or bit 
pads... multi-part forms . . . preprinted forms 
... tickets... and the list goes оп... 
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BATTLE 
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How do we do it? 


High speed bi-directional full logic printing; two 
standard character sets, upper/lower case 
with descenders; high speed font at 165 cps; 
letter quality font at 90 cps; expanded 
characters, solid underlining; programmable 
character sets; complete dot control graphics; 
adjustable tractor feed 3”-16”; user adjustable 
platen; programmable tabs, forms length and 
line spacing; out of paper signal; self-test; 
interface options — RS-232C, Centronics 
parallel, Apple, S-100; and the list goes on... 


The Malibu Model 165 


Find out if it's the easy solution to your hard copy needs — contact 
your local computer dealer or you can write or call us today for 
complete specifications and print samples — you won't be disappointed. 


Versatility, Quality and Reliability: We build it in. 


malibu 


Electronics Corporation 


Dealers and OEM'S, call us about our new purchase programs 
with prices, terms and delivery to meet your needs too. 


2301 Townsgate Road, Westlake Village, CA 91361 (805) 496-1990 


a subsidiary of Oatametics Corporation 
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DYNACOMP 


Quality software for: PET 
Apple II Plus 
TRS-80 (Level II) 
North Star 


All software is supplied with complete documentation which includes clear 
explanations and examples. Each program will run with standard terminals (32 
characters or wider) and within 16K program memory space. Except where 
noted, all software is available on PET cassette, North Star diskette (North 
Star BASIC), TRS-80 cassette (Level II) and Apple cassette (Applesoft 
BASIC). These programs are also available on PAPER TAPE (Microsoft 
BASIC). 


BRIDGE 2.0 Price: $17.95 postpaid 
An all-inclusive version of this most popular of card games. This program both BIDS 
and PLAYS either contract or duplicate bridge. Depending on the contract, your com- 
puter opponents will either play the offense OR defense. If you bid too high the com- 
puter will double your contract! BRIDGE 2.0 provides challenging entertainment for 
advanced players and is an excellent learning tool for the bridge novice. 


HEARTS 1.5 Price: $14.95 postpaid 
An exciting and entertaining computer version of this popular card game. Hearts is a 
trick-oriented game in which the purpose 1$ not to take any hearts or the queen of 
spades. Play against two computer opponents who are armed with hard-to-beat play- 
‘ing strategies. 


FLIGHT SIMULATOR 

(as described in SIMULATION, Volume I1) 
A realistic and extensive mathematical simulation of take-off, flight and landing. The 
program utilizes aerodynamic equations and the characteristics of a real airfoil. You 
can practice instrument approaches and navigation using radials and compass 
headings. The more advanced flyer can also perform loops, half-rolls and similar 
aerobatic maneuvers. 


Price: $17.95 postpaid 


SIMULATION, Volume I! (BYTE Publications): $6.00 


VALDEZ Price: $14.95 postpaid 
A simulation of supertanker navigation in the Prince William Sound and Valdez 
Narrows. The program uses an extensive 256X256 element radar map and employs 
physical models of ship response and tidal patterns. Chart your own course through 
ship and iceberg traffic. Any standard terminal may be used for display. 


CHESS MASTER Price: $19.95 postpaid (available for North Star and TRS-80 only) 
This complete and very powerful program provides five levels of play. It includes castl- 
ing, en passant captures, and the promotion of pawns. Additionally, the board may be 
preset before the start of play, permitting the examination of ‘‘book’’ plays. To max- 
imize execution speed, the program is written in assembly language (by SOFTWARE 
SPECIALISTS of California). Full graphics are employed in the TRS-80 version, and 
two widths of alphanumeric display are provided to accommodate North Star users. 


FOURIER ANALYZER Price: $14.95 postpaid 
Use this program to examine the frequency spectra of limited duration signals. The 
program features automatic scaling and plotting of the input data and results. Prac- 
tical applications include the analysis of complicated patterns in such fields as elec- 
tronics, communications and business. 


TEXT EDITOR I (Letter Writer) Price: $14.95 postpaid 
An easy to use, line-oriented text editor which provides variable line widths and simple 
paragraph indexing. This text editor is ideally suited for composing letters and is quite 
capable of handling much larger jobs. 


MAIL LIST II Price: $19.95 postpaid (available for North Star only) 
This many-featured program now includes full alphabetic and zip code sorting as well 
as file merging. Entries can be retrieved by user-defined code, client name or Zip Code. 
The printout format allows the use of standard size address labels. Each diskette can 
store more than 1000 entries (single density; over 2000 with double density systems)! 


STARTREK 3.2 Price: $9.95 postpaid 
This is the classic Startrek simulation, but with several new features. For example, the 
Klingons now shoot at the Enterprise without warning while also attacking starbases in 
other quadrants. The Klingons also attack with both light and heavy cruisers and move 
when shot at! The situation is hectic when the Enterprise is besieged by three heavy 
cruisers and a starbase S.O.S. is received! The Klingons get even! 


GAMES PACK I and GAMES PACK II Price: $9.95 each postpaid 
GAMES PACK I contains BLACKJACK, LUNAR LANDER, CRAPS, 
HORSERACE, SWITCH and more. 

GAMES PACK И contains CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE, 
WUMPUS and more. 

Why pay 55.95 or more per program when уои can buy a DYNACOMP collection for 
just $9.95? 


All orders are processed within 48 hours. Please enclose payment with order. If paying by 
MASTER CHARGE or VISA, include all numbers on card. Foreign orders add 10% for 
shipping and handling. 


Write for detailed descriptions of these and other programs available from DYNACOMP. 


DYNACOMP, Inc. 
6 Rippingale Rd. 
Pittsford, New York 14534 
(716) 586-7579 


New York State residents please add 7% NYS sales tax. 
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manage inventories is of no interest to the average child. 
Babies brought up in IBM computer centers will be no 
better at mathematics than any others. They may even be 
worse (and their other lapses of culture might be more 
disturbing). In order for computers to play the role of 
mathland for a child, two conditions are necessary: the 
computer must understand a language a child can learn 
(and love to learn), and the computer must be able to do 
something for the child. 


Euclidean Geometry — Cartesian Geometry — 
Computational Geometry 

Turtle graphics is this kind of mathland. It was 
first developed in our laboratory as part of the pro- 
gramming language LOGO and then taken over by 
several other languages including Smalltalk and 
UCSD-Apple Pascal. 

A lot of experience has taught us that computer 
graphics can be a great turn-on. People of all ages 
enjoy putting images on the screen, and when these 
images can be made to move and change color, they 
acquire a dimension completely lacking in conven- 
tional pencil-and-paper drawing. At the heart of the 
work on turtle graphics is the idea of developing a 
new kind of geometry — "turtle geometry" —which 
provides powerful and yet easily accessible means to 
manipulate shapes and motions. To put this in 
perspective, recall that you probably encountered at 
school at least two styles of doing geometry: Euclid's 
style (primarily logical in structure) and Descartes' 
style (primarily algebraic). Turtle geometry is a new 
style matched to the computer: it is a computational 
style of thinking about geometry. The difference in 
spirit is illustrated by how one thinks about a 
familiar geometric object in Cartesian and in turtle 
geometry. Descartes taught us to think of the circle 
as an equation such as: 


x? + y? = R? 


In turtle geometry it is possible to use such equa- 
tions, but the natural way to think about a circle is 
as a process. To do this, turtle geometry adopts as 
its fundamental concept an entity called a turtle 
whose properties include its position (as does the 
point in Euclidean and Cartesian geometry) and also 
its heading. At any particular time, it is at a position 
and is facing in a particular heading. The position 
and the heading are changed by commands that are 
built into a programming language. Among these 
are FORWARD <some number> which causes the 
turtle to move in the direction of its heading without 
changing the heading, and RIGHT <some 
number> which causes the turtle to change the 
heading while keeping the position fixed; ie: to pivot 
in place. Given these commands, a program in 
LOGO to draw a square of a certain fixed size takes 
the simple form: 


TO SQUARE 
FORWARD 100 
RIGHT 90 
FORWARD 100... etc 


INFLATION FIGHTER—ROUND * 2 
KO Inflation With Our Knock-Out Prices 


MPI 88T Impact Matrix Printer 


Quality, Full-Page 85х11 Printout For Your Computer 
e APPLE ІІ e TRS 80 e PET e ATARI 
e SUPERBRAIN € EXIDY € OHIO SCIENTIFIC 


Unrivaled champion of the small business, educational, personal computing and 
professional user. Quality construction and continuous duty print head allow 
heavy usage. Attractive styling complements the most elegant of systems 

without sacrificing compact size. 


ASAVE $150! 


$599 


Reg. List $749 


© Type of Pnnting; Impact bidirectional 7x7 dot matrix © Print Rate: 100 
characters per second (maximum) 9 Thruput: 80 characters per second 
(maximum) © Character Set: Full upper and lower case 96 character 
ASCII set, software selectable single or double wide characterfonts @ Character 
Height: 0.10 in. (0.25 cm) @ Print Format: 8.0 in. (20.3 ст) line length, 80 сһагассегѕ 
per line at 10 CPI, 96characters perlineat | 2CPI, 120 characters per line 

at 15 CPt, 132 characters per line at 16.5 CPI @ Paper Feed: 10 lines per 

second. stepper motor controlled. User selectable pressure roller or i 
tractor feed @ Line Spacing: 6 or 8 lines per inch, user selectable 

€ Media: Roll paper: 8.5 in. (21.6 cm) wide by Sin. (12.7 cm) diameter 

single ply or pressure sensitive multiple copy paper, 0.012 in. (3 mm) 

maximum thickness. Fan Fold paper: | in.(10.1 cm) to 9.5 in. (24.1 ст) 

sprocket (including sprocket margins), 0.012 inc. (3 mm) 

maxtmum thickness. Cut Sheet paper: Maximum width, 9.5 in. 

(24.1 cm) @ Ribbon: Continuous foop cartridge, 20 yds. 0.5 in. 

(1.27 cm) wide black ribbon, 5 million character line @ Input 

Power: 115/230 VAC. + 10%, 50/60 HZ @ Data Input: Parallel: 

Centronics compatible 7-bit ASCII, TTL levels with strobe, 

acknowledge returned to indicate data was received. Serial: 

RS232C or 20 ma Current Loop with BUSY (RS232C 

only) handshake, IO or 11 bits; 100, 150, 300, 600. 1200 * 
baud € Data Buffer: ІК (2K optional) € Forms Control: v 
Top of Form (eight selectable forms lengths) Skip over perforation < 


ACCESSORIES 


€ Physical Dimensions: 16.25 in. (41.3 ст) wide x 10.75 in. (27.3 cm) “. x Cabie бүт” Computer 

deep x 6.25 in. (15.9 cm) high. Dimensions exclude paper and paper 2 к. „Аз Parallel) . ү“ 

holder. Weight: less than 15 Ibs. (6.75 Kg) Жайы... 2... Ж 

| == Roll Paper Holder... .. .... .$24 

Other Contenders ВЫ 

а ёж ы M eus: E 
PRINTERS TELEVIDEO 920С List $995 ..,..........- $895 8K Basic $50 $99 Fortran Language Package ............... $175 

NEC 5510 RO w/tractor List $2950....... $2595  Наленпе 1500 List $1225 ............... $995 Super Basic $95 $159 The Controller Gen Bus System .......... $529 

NEC 5520 KSR w/tractor List $3270...... $2950 Hazetine 1420 List $995 ................ $895 Disk Basic The Cashier Retail Mgt & Inv ...,........ $209 

Diablo 1650 RO w/tractor List $3425... 52890 Нәгейіле 1410 List $900 ................ $795  2APPLE Text Editor $35 $69 Applepost Mailing List System ............. $45 

Diablo 1650 KSR w/tractor List $3895 ....$3285 — Microterm Mime | List $895 ........... .$795 1-14 Text Editor $50 Applewriter Word Processor ............... $69 

ТІ 810 Basic Seria! List $1895. . "77761645 — Microterm Mime Il List $945............. $845 Text Output Processor $50 $69 ы Lan cade ишш.» cuo eee $125 

ТІ 810 Basic Parallel List $1940 .........$1695 — soroc IQ 120 List $995 ................. $795 Macro Assembler $50 $89 Dow Jones Portfolio Evaluator.............. $45 

ТІ 743 KSR u/c ASCII List $1395 ......... $895 50гос IQ 140 List $1495 .............. $1295 1-8М6 $69 Sub-Logic FS 1 Flight Simulator ............ $23 

Anadex DP9500 200 cps List $1650 ...... $1449 MONITORS Micro 2-BUG $69 Applepost Graph & Plot System .........,.. $85 

Centronics 702 RO 120 cps List $2440 ...$1995 — Leedex Video 100 List $199............... $139 LINKER Desktop/Plan by Desktop Computers ........ $85 

Centronics 703 RO 120 cps List $3140 ...$2395 80у09-1519199..................... $169 Fortran IV "o PRINT ELEMENTS (3 Minimum) 

Centronics 704 RO 180 cps List $2350... $1885 Sanyo 15" Ust $299 csse $259 APPLE COMPUTER & ACCESSORIES NEC Thimbles .........,........,. $13.50 ва. 

Sanders Media 12/7 50-200 cps List $4100 $3265 MODEMS Apple 11 16K or Apple | oo $969 Plastic Daisy Wheels норе рав T" $8.50 ва. 

UDS 103LP 300 Baud List $195 .......... $169 16К Memory Add-On (for TRS-80, Exidy also) $69 Metal Daisy Wheels .,............. . $39.50 ва. 
UDS 202 LP 1200 Baud List $295......... $259 Corvus 10 Megabyte Disk Drive ......... $4650 RIBBONS (12 Minimum) 
SUPER VALUE gu p 300 Baud Rune List рю , ub n rise i == жй ct из МЕ a E occ dcm | pa ea. 
ayes Micromodem for Apple List .$339 raphics Input !аб!еЇ!.................. о PER SETTE TETTE .90 ea. 
ANACOM ou pa ie $1195 DC Hayes 80-103 List $299.............. $239 Disk Il with Controller Card ............. $495 Diablo Раһпс.......,......... Sos $4.25 ва. 

А к SOFTWARE Disk 11 without сопмоНег............... $440 Diablo Multi-Strike .........,....... $4.95 ea. 
150 cps. bidirectional Logic Seeking * 80. 132 ог CBasic-2 Disk Extended Basic ............. $89 X Apple Soft 11 Firmware Card,............ $155 у or AMEND $4.25 ea. 

136 columns * 6 or 8 lines per inch ° 5.5 ips slew MICROSOFT Basic-80................... $289 Integer Firmware Card ................. $155 ume Multi-Strike...........-..ee0 $4.95 ea. 

speed " 9x9 Matrix upper and lower case with — Basic Сотрег....................... $325 Parallel interface Card ................. $155 S100 MAINFRAMES 

decenders * 10 char/inch ° 5" to 14 7/8" fan fold — Ропгап.й0........................... $399  Serval Interface Сага................... $160 “(іпсі. power supply & mother board) 

paper. tractor feed ° orginal plus 5 copies * 6 (оһо180............................ $599 Communications Сагд.................. $190 Xitan 8 Slot List $359 .................. $239 

million character life snap-in ribbon cartridge ° MICROPRO Super-Sort!................. $219  Sup-R-Mod FR TV Modulator ............. $25 Calif Comp 1251017 11515400............. $359 

120/240 VAC 50/60HZ power ° Size23" х 14" х8 Super-Sort Il..................0000 $169  Sup-R-Term 80 col. Card ............... $349 WNC 100 195104 List $610............... $540 

(58.4 cm x 35.6 cm x 20.3 ст metric) weight 30 Ibs. И ЗВ [!'........................ $120 Dan Раутаг Lower Case Kit .............. $45 WNC 80 851017 List $825................. $729 

(38 105. shipping) 22 ee ge $395 SVA8" Disk Controller Card ............. $349 Space For 2 Vertical 8" Floppy Drives 

= -€——— Adam ee Word-Star/Mail-Merge ................. $525 CCS Arithmetic Processor Card........... $349 МНС 80 with drives List $2020 ..... 222... $1819 

5100 BOARDS Word-Master.......... БОЛОК ы КЕ a is id $125  Clock/Calendar Card....... NS Cur] $239 (Shugart 801R) 

NerZPOoSRD ............ аа. $149 Data-Star .......... а $279 Super Talker Speech Synthisizer ......... $259 NNC 90 Dual 8" Е.О. List $295............ $249 
SMB-29/0 .......... er ae ‚.$349 SPELL BINDER Romplus Card w/Keybd Filtr ............ $179 NNC 90 with drives List $1495_......,....$1339 
Маза... 219 Тһе Super CP/M based word processing software! ALF Music Synthisizer ................. $245 (Shugart 801R) 

OT a А В 179 ONLY $379 Parallel Interface No 7720А... ......... $109 $100 COMPUTERS 
БАК DIMMT: 1... ess mnn rel $329 Structured Systems .......... ... Call for Price CCS GPID IEEE Interface ........... ‚--.$269 ИМС System 80 List $3995.............. $3695 

ССР 2032 32K Static List $710........... $595  Реасмтее................,.... Call tor Price Microsoft 7-80 Soft Card «/СР/М........ $349 Dual 801R Drives, 280, 2 Serial Ports 

CCP 2064 64K Dynamic List $700......... $595 Graham Dorian................. Call for Price КОМИНТЕН,........................ $159 2 Parallel Ports, 32K Static, 

CCP 2422 FD Controller List $400 ......... $349 Ан packages available in 8" CP/M and 5 1/4" CP/M СОЗ Programmable Timer Модие......... $159 DDFD Controller, CP/M 

VIDEO DISPLAYS for North Star, Micropolis, Vector Graphic Centronics Printer Int Card -аайаетта«ане- $190 WITH 64K Dynamic Memory List $4195 $3 $3850 

ADDS 25 List $1095 ...... a. 5895 Super&Brain and others ; Silentype Printer w/INT Card ........... $529 WITH 64K Static n = г PH..... $4395 

ADDS 40 List $1400 ................. $1.245  XITAN Cassette Disk APPLE SOFTWARE ^ 

Shugart $M00 51/4" .....,.,..........%295 
ыы ыы 52280775 IAPPLE Monitor $25 Pascal Language $уйет................. E e a UM 4 


TERMS. Cash. chech or money order. bank wire transfer, C.O.D. or credit cards, $10.00 minimum. Charge orders must include expiration dete. Purchase orders aiso accepted from recognized institutions. Include telephone number with all 
orders. Advertised prices are for prepaid orders, F.0.B. shipping point. Charge and credit orders add 2%. CODs required 25% deposit. California residents add 6% sales tax. For shipping in U.S. add ($2.50 min.) 2% West U.S.. 3% East of 
Mississippi, otherwise freight collect (au service where applicable). Foreign orders must be accompanied by payment in U.S. funds and include 10% for shipping. Quantities may be limited. Retail prices vary from mail order. All prices 
subject to change and all offers subject to withdrawal without notice. All equipment is new with manufacturers warranty unless otherwise indicated. 


COME TER Call or Write For Free Catalog 
PALOMA PRODUCTS (714) 744-7314/744-9595 
910 М. San Marcos Blvd. # 105, San Marcos, California 92069 
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Osborne Business \ y 
Sofrware 43 


Before you buy the programs that your company is going to 
depend on for its accounting, ask the following questions: 


Do | get the source 
code? 


(Don't settle for less. 

You cannot make the 
smallest change without it.) 
Is it well documented? (The Osborne documen- 
tation is the best.) 

(If not, why not? What are 
they afraid of?) 


Is it fully supported? 


The Osborne system is the industry standard accounting 
package, with literally thousands of users. We offer an en- 
hanced version of that package that will run on most systems 
without recompiling. 

CRT INDEPENDENCE. The original programs were 
designed to run on a Hazeltine terminal. To use a different 
CRT, you had to modify and test two modules — and recom- 
pile every program! With the Vandata package. you simply 
pick your CRT from a menu and run. 

FILE/DRIVE MAP. The original package had all data files 
on the same drive as the programs. Ours allows you to 
dynamically specify the drive assigned to each file. In fact, you 
can change the drive assignments whenever you wish, to ac- 
comodate expanded file sizes or new hardware — all without 
recompiling! 

INTEGRATION. The original AR and AP systems had to 
be changed and recompiled to feed journal entries to GL. Our 
installation program eliminates this hassle. It simply asks you if 
you want the systems integrated, and what your special ac- 
count numbers are. 

SPEED. The original programs used a binary search to ac- 
cess the GL account file. We use an enhanced technique that 
greatly cuts down on disk accesses, thus speeding up account 
lookups significantly in the GL, AR and AP systems. 

BUGS. We have corrected a number of bugs in the original 
programs. If you find a bug in our programs, we'll fix it — and 
send you a $20 reward! Our users are sent bug fixes in source 
form. 

MORE! We have made many minor enhancements, and 
fixed many minor problems. We are committed to the ongoing 
support of our package. Vandata has been an independent 
software supplier for over seven years. Quality and support are 
our way of doing business. 

General Ledger with Cash Journal 
Accounts Receivable 
Accounts Payable 
Payroll with Cost Accounting 

* All Four Packages (GL, AR, AP, PR) 
Integrated Inventory (MicroDaSys) 
Integrated Order Entry (MicroDaSys) 
Magic Wand (Super Word Processor!!) 
Pearl Level Ill (best prog. too! available ) 
CBASIC-2 
TRS-80 MOD II CP/M 2.2 (Pickles & Trout) 
H89/Z89 CP/M 2.2 (Magnolia inc. h/w mod) 

Formats: Std. 8", 5" NorthStar DD, TRS-80 MOD iI tm, Н89/289, Superbrain DD 
Manuals for GL, AR/AP, and PR are not included in price — add $20 per manual 


desired (AR/AP are in one manual). CP/M and CBASIC-2 required to run account- 
ing software. Users must sign licensing agreement Dealer inquiries invited 


(206) 542-8370 
VANDATA 

17541 Stone Avenue North 
Seattle, WA 98133 


VISA/MC Welcome — TRS-80 is a registered tm of Radio Shack. Inc 


To order call: 
or write: 
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A slightly more sophisticated program to draw squares of 
varying size takes the form: 


TO SQUARE SIZE 
REPEAT 4 [FORWARD :SIZE RIGHT 90] 


Now we can think of a circle as generated by: 


TO CIRCLE 
REPEAT 360 [FORWARD 1 RIGHT 1] 


More sophisticated programming leads to circles of 
variable diameter and even to letting the number of steps 
go to the limit, but the simple example will illustrate the 
main point [ want to make here. Children can solve the 
problem of drawing a circle by using a very powerful 
heuristic principle: play turtle, walk out yourself what 
you want the turtle to do and describe what you did in 
turtle language. The children are practicing a lot of 
powerful ideas. They are exposed to the idea of using 
heuristic knowledge, they are learning to think of formal 
mathematics as rooted in (not opposed to) intuitive body- 
mathematics, and they are using mathematics as a 
language; moreover, they are learning to think about 
mathematics not as a ritual to be learned by rote but as an 
instrument to be used for personal ends. 


Computer as Pencil 

This image refers to the many uses of the pencil: it is 
used to scribble, to doodle, to draw, to write, to work 
sums, or to chew on. It is used for illicit notes as well as 
for official assignments. I see the computer in the life of 
the child as equally ubiquitous and equally versatile. I 
also see it as equally personal. Children own pencils, they 
are not intimidated by them. This should be equally true 
of the child's personal computer. 

The metaphor of the pencil is a good way to summarize 
some of the ways the image of the computer I am building 
up here differs from the one that is becoming established 
in schools. 

Suppose that the only access children had to pencils 
(which I take in a generic sense including pens, crayons, 
and the like) was at school, and even there "pencil time" 
had to be scheduled on the one or two pencils available to 
each classroom. This might (or might not) be better than 
having no pencils at all, but clearly under those condi- 
tions the pencil would not play the important role it now 
does in the intellectual development of children from in- 
fancy onwards. In my vision the computer will become as 
free a resource as the pencil now is. 

Second, there is the question of the power of the com- 
puter to be used flexibly for many purposes. The micro- 
computers in schools today can barely be used flexibly by 
those few who have the inclination to become virtuoso 
programmers in BASIC. This is very different from the 
model of the pencil that can be picked up by everyone 
—even the one-year-old infant—and also used by the 
most sophisticated writer or artist. LOGO and Smalltalk 
are only first steps toward programming languages that 
will truly satisfy our slogan: "No threshold and no ceil- 
ing." A child of five or less should be able to write a pro- 
gram in the first few minutes of contact with the com- 
puter and a computer scientist should find the system 
congenial and rich. 


For your Horizon — 


Display 
Terminals 


Printers 


More power, work, flexibility! 


JOEDOS" 
Jointly Operate Everything Disk Operating System 


Switch from North Star BASIC to CP/M™ and back again with 
a simple command. Floating point and standard 8, 10, 12, 
and 14 digit precisions of North Star BASIC, as well as 
Digital Research's CP/M all on the same hard disk unit. 


Designed to operate with the DISCUS M26™ 26.5 megabyte 
(formatted) Winchester-technology hard disk unit and North 
Star's Micro Disk System, JOEDOS brings you large main- 
frame performance at microcomputer cost and reliability. 
CP/M disk activity is amazingly quick through JOEDOS; ac- 
cess to North Star BASIC programs and files is unbelievable! 


Speed and enormous storage capacity (as much as 106 
megabytes) are only the beginning. Through JOEDOS, each 
hard disk unit may appear to be one drive or many different 
"drives" (as many as 147 double density 180K North Star 
5⁄4” drive-size segments). As many as seven of these seg- 
mented "drives" may be addressed at any particular time. 
Segment size, file size and directory size are variable 
according to user's requirements. Maximum file size is 16 
megabytes, while the maximum directory size for each seg- 
ment is 8,160 entries. 


JOEDOS — Micro Mike's hard disk operating system. 
Requires DISCUS M26 hard disk unit and controller and 
North Star Micro Disk System for operation. Includes CP/M. 


JOEDOS $495 


JOESHARE™ 
North Star Horizon'/ DISCUS Hard Disk Timesharing System 


Micro Mike's popular interrupt-driven, bank switching time- 
sharing for North Star Horizon computer is now available with 
all the features of JOEDOS hard disk operating system. 
JOESHARE allows multiple users to access as many as four 
26.5 megabyte hard disk units, simultaneously operating pro- 
grams in North Star Basic or through CP/M. 


JOESHARE — Micro Mike's North Star Horizon timesharing/ 
DISCUS hard disk operating system. Requires North Star 
Horizon and DISCUS M26 hard disk unit for operation. 
Includes CP/M. 


JOESHARE and manual $995 


JOEDOS, JOESHARE, HDSHARE and 5.2SHARE are registered trademarks of Micro 
Mike's, Incorporated 


Horizon is a registered trademark of North Star Computers, Inc. 
DISCUS and M26 are registered trademarks of Morrow Designs, Inc. 
CP/M is a registered trademark of Digital Research, Inc. 
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North Star 
Horizon Computer 
with 5" Floppy Disks 


| 


Up To Four 8" 
Floppy Disks 


Up To Four 
Hard Disks 


HDSHARE™ 
North Star Horizon/North Star Hard Disk Timesharing System 


soon to be available, a version of JOESHARE with all of the 
features of JOEDOS using the North Star hard disk. 
HDSHARE allows multiple users to access as many as four 
18 megabyte North Star hard disk units, simultaneously oper- 
ating programs in North Star BASIC or through CP/M. 


HDSHARE — Micro Mike's North Star Horizon timesharing/ 
North Star hard disk operating system. Requires North Star 
Horizon and North Star hard disk system for operation. 
Includes CP/M. 


HDSHARE and manual $995 


5.2SHARE™ 
North Star Horizon/Floppy Disk Timesharing System 


Micro Mike's floppy disk timesharing system has some new 
enhancements. 5.2SHARE now supports 8, 10, 12, and 14 
digit floating point and standard North Star BASIC with as 
many as four DISCUS 8" drives, operating in conjunction with 
the Horizon's 5%” drives to provide in excess of 5 megabytes 
of external storage. 


5.2SHARE — Micro Mike's interrupt-driven, bank switching 
timesharing for the North Star Horizon computer. Includes 8" 
drive software interface. For double density or quad capacity 
systems only. 


5.2SHARE and manual $395 


DOSCHG — Micro Mike's 8" drive interface to North Star DOS 
and BASIC. Requires North Star Micro Disk System and 
DISCUS 8" drives and controller for operation. 


DOSCHG and manual $150 


Program operation manuals are available for preview before 
software purchase. 


Program Operation Manuals for each program $25 


Programs are available in double density/quad capacity 
format only. Prices are subject to change without notice. 


Contact your North Star dealer or Micro Mike's 


a 
ө 
а 
i - “> 
Micro Mike's, Inc. 


905 South Buchanan Amarillo, Texas 79101 USA Telephone: 806/372-3633 
making technoiogy uncomplicated ...for People 
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Why Your Next CRT Should 
Come From MICROMAIL: 


Displays 80 x 24, upper/lower case. = еже." | 
Separate numeric keypad and cursor т богате ee жш Ж тт c Үт а REG 
keys. 50806 _ IQ 140 


Protected fields displayed at е 117-key detachable keyboard with 
reduced intensity. numeric cluster and cursor control. 
$689.00 | | | 
Insert/delete line, insert'delete 
character. 
Underline, blink, reverse, 1/2 
intensity, protected and blank fields. 


Printer port with independent baud 
rate — prints line, partial or full 


screen. 
$1099.00 


TELEVIDEO 912/920 
е Insert/delete line, insert/delete 
character, line/page erase. 
* Reverse video, blinking, 
underline, Ya intensity, pro- 
tected field, blank security field. 
Uses 7 x 10 dot matrix for a 
high quality u/l case display 
with descenders. 
| ТЕС 
Standard typewriter or teletype m 
keyboard; numeric keypad. е Reverse video, blinking, underline, 
Model 920 includes 17 1/2 intensity, protected fields, 
dedicated keys for function and blank security field. 
editing. • Transmit character, line, partial 
Block or character transmis- page, page, or unprotected data. 
sion, auxiliary printer port. “ Cursor up, down, left, right, return, 
Cursor up, down, left, right, home, рін load and read. 


return, home, load, read, tab 
and back tab. $699.00 


Call for Low Price 


We Also Represent the Following Manufacturers: 


DIABLO DEC TEXAS INSTRUMENTS 
ANADEX GTC TELETYPE 


Write or Call In for Our Free Catalogue! 


: MICRUMRIL . 


MICROMAIL • BOX 3297 + SANTA АМА, СА 92703 
(714) 731-4338 ; 


TO ORDER: Send check or money order to: MICROMAIL, Р.О. Box 3297, Santa Ana, CA 
92703. Personal or company checks require two weeks to clear. Terminals in stock are 
shipped the business day after receipt of certified funds. All equipment includes factory 
warranty. 

SHIPPING: We ship freight collect by UPS when possible. Larger terminals are shipped 
by motor freight. Air and express delivery is available on all products. 

HANDLING: All orders аге subject to MICROMAIL's handling charges. Less than 
$750.00. add 3%. $750.00 to $2.000.00. add 2%. Over $2.000.00 add 1%. 


Third, I mention the use of the pencil and of the com- 
puter as writing instruments. The computer is rapidly 
becoming the standard writing instrument. Most jour- 
nalists use word processors, as do increasingly many 
offices. I am using one as I compose this article. But the 
schools are not offering children this facility, although 
one could argue that it is children who are in most need of 
writing aids. The reason is clearly linked to the ratio of 
computers to students. One or two computers per class 
simply does not give enough access for the computer to 
become the primary writing instrument. On the other 
hand, one computer per child, which is how I think we 
should be thinking about the future, could lead to 
massive changes in the way children develop writing 
skills. А well-designed text editor makes editing— 
substitution and deletion of words, shifting of sentences 
or paragraphs, and so on—an easy and aesthetically 
acceptable process. Compare the situation of a child 
attempting such a task with paper and pencil: the mess of 
multiple erasures and labor of rewriting means that the 
first draft is almost always the final copy. I have seen 
children who hated writing become avid writers when 
they have a text editor at their disposal. Wide availability 
of computers with text-editing capabilities might lead to 
even more fundamental changes in children's relation to 
alphabetic representation of language. Consider the im- 
plications of the following story: 


Recently I observed the first group of nursery-school 
children working with а computer called the 
Lamplighter Computer (a Texas Instruments 99/4 per- 
sonal computer with additional memory to support an 
extended version of LOGO and a real-time text-editing 
system) developed over the past few years through a 
collaboration between our research group at MIT and 
Texas Instruments. A four-year-old girl (I shall call her 
Robin) was working with some dynamic graphics pro- 
grams that allowed her to make shapes appear on the 
screen, move, change color, and stick together by 
pushing one or another of some fourteen keys on the 
keyboard. The plan was that when Robin was tired of 
using a program she would ask the teacher to set up a 
new program. And this is in fact what she did for the 
first few times. But then Robin took charge of the 
whole process and began typing the control characters 
necessary to interrupt a program she no longer wanted 
and typing the names of the programs she did want, 
even though this was at a measured rate of about two 
characters per minute. In breaking out of the role of 
dependence on adults, Robin symbolized the fact that 
computers will enable children to break out of many of 
the roles into which technological primitivity and 
social custom have cast them. 


We should not pass too quickly over the significance of 
the simple fact that Robin could make things happen by 
typing words. It might well be the first time in her life 
that alphabetic language actually served a real and per- 
sonal purpose. The spoken language and its precursors 
enter from the first year of life into a significant process 
of interaction with the world. Learning to speak em- 
powers the child. But for most children the act of writing 
serves at most to gain the approval of adults. Could this 
be the reason children learn to talk so easily and so young 
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Automatic Date/Time Entry. Simply install 
the SLC-1 Time Machine between your 
computer and terminal and it will automat- 
ically log the correct date and time of each 
transaction into your computer. The SLC-1 
Time Machine will save you money, both 
in reduced operator time and the elimina- 
tion of costly human errors. 

The Time Machine contains a preci- 
sion 24-hour clock and a 100-year self- 
correcting calendar that automatically 
adjust for leap years. Time and date 
functions include: hours, minutes, sec- 
onds, day, month and year. 

But the SLC-1 is more than a clock. It 
constantly monitors the out- 
put from any computer 
and provides instant 
responses to a number 
of user-defined key 
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phrases. This makes it ideal for use with 
unattended process control or data 
acquisition systems. And since the Time 
Machine is a 6502 microprocessor system, 
it adds computing power to any terminal. 

The Time Machine is easily installed 
without modification to your operating 
system. Both RS-232 and 20mA current 
loop serial link are provided. And because 
it's battery-supported, the time will always 
be correct, even after a power failure. 

The single quantity price is only 
$640. Ten-digit display option, $190. For 
more information or literature on the 
SLC-1 Time Machine, contact Digital 

Pathways, Inc., 
1260 L' Avenida, 
Mountain View, 
California 94043, or 


Г = - LET аа... 


DIGITAL PATHWAYS 


масах. 


phone (415) 969-7600. 
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while they learn to write with so much difficulty so many 
years later? Watching Robin left me more firmly con- 
vinced than ever of a conjecture I have pursued for quite 
a few years. Children could learn to write as early and as 
easily as they learn to speak if the environment in which 
they lived gave as much support to the alphabetic 
language as ours does to the spoken language. I have no 
doubt that if Robin had her own computer and could use 
it whenever she wished, and if this computer gave her ac- 
cess to enough exciting things to do, she would within 
weeks have mastered the keyboard, the alphabet, and 
enough of spelling and syntax to put her firmly on the 
road to the kind of mastery of written language that 
usually comes, if at all, well into the school years. 


Meaning Versus Ritual in Learning 

The fundamental question for education is not how to 
improve schools but how to understand why schools are 
necessary. Why is some knowledge (like learning to talk) 
picked up so easily and naturally from the culture, while 
other kinds of knowledge seem to require deliberate, 
organized instruction? In Mindstorms I explore the many 
factors that make a difference. Here I have space only for 
one. Children learn to speak because it is a meaningful 
activity, a meaningful part of their lives. It is not sur- 
prising that children do not learn to write when writing 
serves no real purpose in their lives. I think the computer 
can change this. For Robin, alphabetic communication 
was beginning to become purposeful. As computers 
become increasingly available to children I would expect 
many children to share Robin's experience of writing as a 
meaningful activity. This shift —from meaningless ritual 
imposed from above to purposeful, self-directed ac- 
tivity —is also true of Mathland. No activity in school is 
experienced as more devoid of meaning than the parody 
of mathematics known as school math. 

The harm done by making children learn ritualistically 
goes very deep. It develops the worst possible habits of 
learning. It undermines the individual's self-confidence as 
an independent intellectual agent: it infantilizes the child. 
A shift to more meaningful learning of fundamental sub- 
jects could have far deeper consequences than improved 
mastery of these subjects. It could mean that children 
become more effective learners with greater intellectual 
self-respect. And if this happens, not only the nature of 
children's learning but also the role of children in society 
may have changed. 

I have hinted at a vision of profound, even revolu- 
tionary, change in how children learn. I think this might 
happen. We have the technology to make it possible. But 
there is nothing inevitable about it. Society has a very 
bad track record in making intelligent use of new tech- 
nologies, and, in this case, many vested interests are 
threatened by the changes I envision. The "system" will 
react by defending its old ways. Already in schools we 
see computers being used to reinforce instead of displace 
the most ritualistic teaching methods. I believe that the 
most profound effects of computers on how children 
learn could occur outside of schools. In fact, I think that 
computers would tend to make schools as we know them 
obsolete. But most of my "official research" is concerned 
with how to use computers in schools. Research funds are 
easily available for the reformist goals of improving 
schools. I believe that the most profound effects of com- 
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puters could be to develop a new respect for children as 
independent intellectual agents. But most people in our 
country like to think of children as intellectually depen- 
dent. 

How will it all work out? It is futile for me to play pro- 
phet, but worthwhile to bear some ideas in mind when 
thinking about the future. I want to end by mentioning 
an idea that encouraged me to think positively. I can best 
introduce it by comparing the education market with 
markets for other products. Suppose you invent a new 
kind of kitchen machine. If you can prove that there is a 
market of a million people, you will easily find the capital 
to develop the idea and get it out into the world. But if 
you invent a new approach to learning mathematics, the 
fact that a million people want it may be of no avail—a 
milion people across the nation may still be a tiny 
minority with no clout in every school district. But once 
there are a few million owners of home computers 
capable of carrying powerful learning methods, you will 
have access to a market of individuals ready to spend per- 
sonal dollars for the good of their children. The impor- 
tance of this fact is not that it will enable good ideas now 
collecting dust on shelves to get out into the world. It will 
encourage inventive and ambitious people to enter the 
field of educational innovation in unprecedented 
numbers. It will be part of the creation of a new class of 
professionals and of entrepreneurs and perhaps even of 
"stars" analogous to what happened in the course of the 
emergence of cinema as a culture. The history of cinema 
has been the history of that culture. The future of com- 
puters in education will be indissociable from the story of 
the people who will make the computer culture. № 


References 
For more about Turtle Geometry see S Papert, Mind- 
storms: Children, Computers and Powerful ldeas. New 
York, Basic Books, 1980 (ISBN 0-465-04627-4, $12.95). 
Also see H Abelson and A diSessa, Turtle Geometry, MIT 
Press, Cambridge MA (to appear 1981). For a bibliography 
of the LOGO group's internal publications, write to LOGO, 
cio MIT Artificial Intelligence Laboratory, 545 Technology 
Sq, Cambridge MA 02139. (Please include $1 for handling.) 


Editor's note: A note in the introduction to the July 
1980 BYTE editorial incorrectly states that Education 
Forum articles by Seymour Papert and James Garson 
were to appear in the August and September BYTEs, 
respectively. However, because of unavoidable 
scheduling considerations, Seymour Papert's article is 
appearing this month, and James Garson's article will 
appear in a future issue. We apologize for any in- 
convenience this change might have caused....CM 


Education Forum ís an occasional feature in BYTE 
intended to foster debate about the uses of personal 
computers in the schools and colleges. We encourage 
reader participation. Contributors should supply their 
full names and addresses for publication, along with 
their telephone numbers, which will not be published. 
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Introducing Memery-Mate*, the AIM-65 expansion 
bogrd that lets you spend your time on application 
solutions, not hardware hassles: Add Memory-Mate 
to your AIM-65 and make quick work of development 
and process control projects. 


In its primary function, the Memory-Mate board pro- 
vides 16-48K of RAM expansion assignable in 4K 
blocks anywhere in the system. Memory-Mate's pari- 
ty check circuitry insures system RAM integrity (in- 
cluding AIM's 4K on-board RAM) for high reliability 
applications. The programmable write protect feature 
eases software development chores. This compact 
board, which fits directly beneath the AIM, also in- 
cludes four programmable 1/0 ports, а tone 
generator for audible warnings, and sockets for 4K of 
PROM. 


1/0 intensive applications are accommodated with 
Memory-Mate’s STD BUS interface option. Use off- 
the-shelf STD BUS cards to solve your biggest 1/0 
problems. 


The Memory-Mate with 16K RAM is priced at $475, 
with 16K expansion chip sets (including parity chip) 
costing $100 each. With 48-hour active burn-in and 
warranty for a full year, you won’t have to worry 
about reliability either. 


First of the complete AIM-Mate* series, Memory- 
Mate will be joined shortly by the Video-Mote*, 
Floppy-Mate* and the AIM-Mate case. For further in- 
formation on the entire AIM-Mate series, write 
"Attn: AIM-Mate Series' at the address below. 

*TM Forethought Products 


Forethought Products 


87070 Dukhobar Rd., Eugene, OR 97402 
(503) 485-8575 


Introductory Special for BYTE Readers 


16K Memory-Mate Board for $399 thru Sept. 30! Call for details. 


Khachiyan's Algorithm, Part 2: 


Problems with the Algorithm 


G C Berresford, A M Rockett, and J C Stevenson 
Dept of Mathematics 
C W Post Center, Long Island University 
Greenvale NY 11548 


Numbering of figures, tables, listings, and equations is continued 
from Part 1. 


A paper published by the Soviet mathematician Leonid 
Khachiyan received widespread publicity in late 1979 as a 
revolutionary new solution to linear programming prob- 
lems. In Part 1 last month, we discussed the details of 
Khachiyan's algorithm and its corresponding geometric 
interpretation. This month in Part 2, we will look at the 
practical problems in using the algorithm and will ex- 
amine a BASIC program that uses the algorithm. 


A Linear Programming Example 

The Whiz-Golly Computer Board Company makes 
two kinds of video boards: the Ohwow and the Hohum. 
Each board is handmade by Jim and then tested by Jack. 
Each Ohwow board takes Jim two days to complete, 
while he can make one Hohum board each day. Jack can 
test an Ohwow board in one day, but he needs two days 
for each Hohum. Like most basement entrepreneurs, Jim 
and Jack have many other things to do with their time. 
Jim will not make boards for more than four days a week; 
Jack will test them for no more than three days a week. If 
the profit is two dollars for each Ohwow board and three 
dollars for each Hohum, how many of each should they 
make per week to obtain the greatest profit? 

This is a linear programming problem. It consists of a 
quantity to be maximized, the objective function, which 
is subject to a list of linear inequalities called constraints. 
If we let x, denote the number of Ohwow boards made 
per week and x; the number of Hohums made per week, 
the problem then is to maximize P = 2x, + 3x2, where P 
is the profit per week in dollars. 

Since Jim cannot make a negative number of Hohums 
in a week, the first constraints we find are the non- 
negativity conditions: x, = 0 and х, > 0. In addition, we 
have the constraints imposed by the number of days that 
Jim and Jack work per week: for Jim, we have that 2x, + 
ха < 4; while, for Jack, we have that x, + 2х, < 3. 

This problem may now be written in matrix form as: 
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Xi 
to maximize P = [2 3] • (7) 
Хз 
21 X1 4 
subject to e « 

12 Xa 3 

х! 

апа > 0 
X2 


Of course, we could have combined the two constraint 
equation sets into one but, as most practical problems 
naturally include a nonnegativity condition, we will 
write it separately for emphasis. 


The Dual Problem 
By a standard maximum linear programming problem 
we mean any problem of the form: 
to maximize P = c‘ex 
subject to Ах < b (8) 
and x20 


where A is an m-by-n matrix, b is a column vector in R”, 
c is a column vector in К", and x is a column vector in п 
unknowns. 

Since Jim and Jack may wish to minimize their ex- 
penses, we will also encounter minimization problems. A 
standard minimum linear programming problem is any 
problem of the form: 


to minimize C = Бу 
subject to Ау > с (9) 
and у > 0 


where А, b, and c are as in (8) and y is a column vector in 
m unknowns. 


The two problems given by (8) and (9) are called dual 
problems, and their solutions are closely connected. Sup- 
pose that x satisfies (8) and у satisfies (9). Then сх < 
(Ау)х-у Ах < уЪ = b'y and we see that c'x < Бу for 
any x and y satisfying the respective constraint equa- 
tions. Since we wish to maximize с'х and to minimize b‘y, 
it follows that any pair of solutions, say х and y , must 
satisfy сх = b'y and conversely. 

To solve the pair of linear programming problems (8) 
and (9), we need only solve the following system of equa- 
tions: 

cx = Ьу 

Ах < b 

Ау 2 с 

xz Oandy > 0 


(10) 


The equality сх = Ру is equivalent to the two in- 
equalities c'x — b'y < 0 and —c'x + Бу < 0. The non- 
negativity conditions x = 0 and y= O are equivalent to 
—Lx < 0 and —I,y = 0 where I, denotes the k-by-k 
identity matrix. The condition Ағу > c is equivalent to 
—А'у = —c. 

If we let z be the column vector in n+m unknowns 
formed by adjoining y to the end of x (that is, z' — 
(xi, ...,X,, V1... V »)), we can rewrite our linear program- 
ming problems in one giant system of inequalities: 


A Os. mi b 

=j 0,2, т) On, 1} 

О.» А? | 1 me (11) 
(т, n) Im 0‹„, 1) 

с! —b' 0 

—с' b' 0 


where 0,, ,, denotes a j-by-k matrix of zeros. If this 
system of inequalities is consistent, then the point that 
satisfies all the inequalities at once gives the solutions to 
both the maximum and the minimum problems. 

For our problem (7) with Jim and Jack, we see that the 
system (11) becomes: 
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The solution to this problem, as we will see later, is: 
z= (1%, %, 15, 1% ) 


a solution that can be derived from the above matrix by 
use of Khachiyan’s algorithm. 


Some General Implementation Problems 

As we mentioned іп our discussion of Khachiyan's 
paper his achievement of obtaining a polynomial-time 
algorithm is attained only by paying the price of requir- 
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MEASUREMENT 
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incorporated 


THE LOWEST 


prices on this high-quality software. Buy direct and save 50%. Now. also 


available for CBASIC on CP/M and MBASIC on HEATH HDOS. 


DATA BASE MANAGER Mod-| $69 Mod-li $199 
You can use it to maintain a data base & produce reports without any user 
programming. Define file parameters & report formats on-line. Key 
random access, fast multi-key sort, field arith., label, audit log. No time- 
consuming overlays. 500 happy users іп a year. Mog-ll version with over 
50 enhancements. 


А/В. Mod-| $69 Mod-ll $149 
Invoices, statements, «ll sales рен ге. credit checking, form input, 
order entry. As opposed to most other A/R, ours can be used by doctors. 
store managers. etc. 


WORD PROCESSOR Mod-| $49 Мод-| $49 
Center. justification, page numbering...Used for letters, manuals. and 
reports. Mod-l version features upper/lower case without hardware 
change! 

MAILING LIST Mod-| $59 Mod-li $99 
The best! Compare and be selective. Form input, 5-digit selection code, zip 
code ext., sort any field, multiple labels. Who else offers a report writer? 


INVENTORY Mod-| $99 Мой-І $149 
Fast. key random access. Reports include order info, performance 
summary. Е.0.0.. and user-specified reports. Many converted their 
inventory to ours! 


PAYROLL. А/В. A/P, and GL available for the Mod-ll DOS and CP/M. 


(216. a cassette package of 10 business programs for Level 11 16K 
systems, $59. 


Ali programs are on-line, interactive, random access. virtually bug tree, 
documented and delivered on disks. Mod-l programs require 32K TRSDOS. 
and credit is allowed when you upgrade to Mod-li. We challenge all 
software vendors to offer low cost manuals so you can compare and 
avoid those high-priced. undocumented, ‘on-memory programs. 
Manuals alone $5 for Mod-l, $10 for Mod-Il. Don't let our low prices fool 
you! 


Mod-ll programs are extensively modified, guaranteed to run with 1 year 
newsletter and updates. 10% off for ordering more than 1 Mod-il program. 


MICRO ARCHITECT, INC.. 
96 Dothan St.. Arlington, MA 02174 
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ing an incredible level of precision in all the calculations. 
Moreover, his initial circle of radius 2* can be replaced by 
a far smaller circle, as will be explained shortly. This does 
not matter to Khachiyan, since, at the initial stage of the 
algorithm, the precision problems are more important. 

The main problem we have created for ourselves is in 
our transformation of dual linear programming problems 
into a system of linear inequalities. Our statement that c‘x 
= b'y is equivalent to the inequalities сх — b'y x 0 and 
—c'x + b'y < 0, while true mathematically, is generally 
false from a computational viewpoint. 

If we think of сх — Бу x 0 and —с'х + Бу < 0 as 
"half-planes' in some n-dimensional Euclidean space 
(shown in figure 4 for n = 2), then it is true that they will 
intersect along а “line,” where сх — Бу = 0. Unfor- 
tunately, our computer calculations of the common 
points will be rounded off to a finite number of decimal 
places, and we should not be surprised if we cannot cor- 
rectly calculate a point that has zero difference between 
our calculated values of сх and Бу. 

Our solution to this difficulty is to choose a tolerance 
within which we will agree that our values for c'x and b'y 
are essentially the same. Let є > 0 be this tolerance. If we 
require that сх — Бу = c and —c'x + b'y < e then we 
have formed a "tube" around the line сх — Бу = 0 
(shown for n = 2 in figure 5) with width є in the direction 
perpendicular to x. The actual tolerance thus created will 


сх —b'y =0 


cx —b'y «0 


—c'x T b'y «0 


Figure 4: Dissection of a plane into two half-planes by a line of 
the form с'х —b'y =0. 


cx —b'y = —e 
cx Бу =0 


cx —b'y =e 


Figure 5: Dissection of a plane into two half-planes dictated by 
the limited accuracy of a computer. Because any computer has a 
limited accuracy, it is unlikely for it to compute the exact loca- 
tion of a point on the line c'x—b'y —0. Instead, the line 
separating the two half-planes (as shown in figure 4) is replaced 
by a thin "tube" with a diameter less than or equal to 2e. The 
variable е is chosen so that a given computer can compute the 
location of a point that is no more than є away from a point on 
the center line. 
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depend on the slope of the relation c'x — b'y — O relative 
to the x subspace. 

Thus our system of inequalities is no longer (11) but 
rather: 


A От, а b 

--І, Orn, т) О... 1) 

Orn, n — A‘ Ра" = с (12) 
0r, n) Im т 0. 1) 

e =p € 

—с' b' € 


Let us now turn to the problem of estimating an initial 
region that will contain all solutions of the system of 
linear inequalities (2), from Part 1. The solutions of the 
systems, if any exist, form a polyhedron determined by 
the vertices at which the linear inequalities intersect. We 
can take for our initial region any sphere about the origin 
containing all these vertices, since such a sphere must 
then include some solution points of the system. 

The problem is then to estimate the distance to the 
vertex furthest from the origin. The system may be writ- 
ten as Ax < b where A is an m-by-n matrix of integers 
and b is a column vector with m integer entries. We may 
suppose that m = n since we can otherwise add on n — m 
trivial inequalities that will not change the solutions of 
the original system and will add only Os and 1s to the 
matrix A. 

We can now compute all possible vertices of the region 
Ax < b by examining n rows of the equation Ax = bata 
time and applying Cramer's rule. For each subset of n 
equations, we will find x, — A, for i = 1,...,n, where D 
is the determinant of the n-by-n matrix of equation coeffi- 
cients and D, is the determinant of the same matrix, but 
with corresponding n entries of b replacing the ith col- 
umn of the matrix. 

Since we are dealing with integer coefficients, if D # 0, 
then |x;| < |D,|; and, by Hadamard's inequality, | D;| is 
no more than the product of the norms of the columns of 
the matrix in question. This now explains Qo = 2'".L, 
since 22 is greater than the product of the absolute values 
of all the coefficients in the system (2). We now see that 
an estimate better than 2* will result if we determine the 
greatest possible norm for the n-subsets of each column 
of A and then combine the n — 1 greatest such norms with 
the greatest n-subset norm from b. For example, 
Khachiyan's estimate for the region of (7) is 2^* while the 
above estimate based on Hadamard's inequality is 2°. 

The problems caused by the precision needed in com- 
puting the values required at each step of the algorithm 
appear to be nearly insurmountable. We shall not pursue 
this subject further than to observe its central position in 
tne list of difficulties that prevent Khachiyan's algorithm 
from immediately replacing the Simplex method as the 
preferred method for solving linear programming prob- 
lems. 


Khachiyan's Algorithm on the TRS-80 

The program given in listing 1 represents a translation 
of the preceding discussion into a computer program. In 
writing this program, we have attempted to make the 
translation as literal as possible for two reasons. First, we 
wished to study how Khachiyan’s algorithm actually pro- 
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Edited by Blaise W. Liffick 
Based on the growing popularity of Pascal as a 
programming language, numerous articles, 
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BYTE magazine have been compiled to provide this 
general introduction to Pascal. In addition, this 
book contains several important pieces of software 
7 including two versions of а 
pe i Pascal compiler - one writ- 
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other in 8080 assembly 
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A PERSONAL 
WHAT? 


‚ by Thomas Dwyer and Margot 
Critchfield 

Whether you are a novice pro- 
grammer or an experienced 
computer user, this book is filled with practical 
ideas for using a personal computer at home or 
work. It will take you through the steps necessary 
to write your own computer programs, and then 
show you how to use structured design techniques 
to tackle a variety of larger projects. The book 
contains over 60 ready-to-use programs written in 
Microsoft and Level II BASIC in the areas of 
educational games, financial record keeping, 
business transactions, disk-based data file and word 
processing. $11.95 pp. 256 ISBN 0-07-018492-5 
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Beginners Guide for the 
UCSD Pascal System 


by Kenneth Bowles 
Written by the originator of the UCSD Pascal 
System, this highly informative book is designed as 
an orientation guide for learning to use the UCSD 
Pascal System. For the novice, this book steps 
through the System bringing the user to a 
sophisticated level of expertise. Once familiar with 
the System, you will find the guide an invaluable 
reference tool for creating advanced applications. 
This book features tutorial examples of programm- 
ing tasks in the form of self-study quiz programs. 
The UCSD Pascal Software Systems, available 
from SofTech Microsystems Inc, 9494 Black Moun- 
tain Road, San Diego CA 92126, is a complete 
general purpose software package for users of 
microcomputers and minicomputers. The package 
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ceeds for real examples. Second, once the program is run- 
ning, it remains a challenge for each user to discover im- 
provements and modifications. We invite you to experi- 
ment. 

The program will accept two different kinds of prob- 
lems. If you wish to study the consistency of a system of 
linear inequalities such as equation set 2 (given in Part 1 
of this article, last month), the program will accept the 
equations in the form Ax < b. If you wish to study a 
linear programming problem such as (8) or (9), the pro- 
gram will ask for A, b, c, and e. The program will then 
create the system given by (12). In either situation, you 
will have three choices for L: you may have Khachiyan's 
ог Hadamard's values computed or you may specify your 
own choice. 

Because of the limited precision available on the 
TRS-80 (far less than the 277%" required for the 
algorithm), our program cannot be used to decide the 
consistency or inconsistency of even the smallest systems 
of inequalities. Thus it becomes meaningless to terminate 
the algorithm after М = 16Ln? steps, so our program does 


not include a termination statement based on the number 
of steps executed. 

If you enter the system of inequalities (1.1), you can 
watch the algorithm construct a solution point. It will 
take about thirty-eight steps to begin to find a reasonable 
estimate for x. When you try equation set 1.2 (an incon- 
sistent system given in Part 1), you will be able to watch 
the algorithm attempt to find a solution (a reasonable 
compromise between the inequalities is (1.5, 1.5)) and 
then decide that it had better try again. 

The actual solution of the linear programming problem 
given in (7) and its dual is (х,,х) = (175,753) and (yi, y2) 
= (15,1V3). You should try various values for е and con- 
trast the number of steps required for the algorithm to 
terminate at a solution. 


Klee-Minty Example 
As we noted earlier, the importance of Khachiyan's 
algorithm is that the number of steps required increases 
as a polynomial based on the size of the system of in- 
Text continued on page 255 


Listing 1: A program using Khachiyan's algorithm, written for the Radio Shack TRS-80 Model I running Level II BASIC. 


! ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 
“ж KHACHIYAN'S ALGORITHM x 


1 
z 
3 'XCOFYRIGHT 1979 JC STEVENSON» 
4 


AM ROCKETT?» 


GC BERRESFORD* 


! ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 


~ CLEAR100 
10 CLS 


20 DATA 1,119,1,119,1,119,3,69,118,120,4»,69,116»117,121,4,69,115,122,123,»,8,68,6%9 
,70,95,114,123,124,125,8,67»71»,95»,112,113,12%5,126,127,11,64,6%5,66»72,73,74,94,96 
,110,111,123,14,60,61,62»69,73у74»7%5»76»,77,78»>93,96,107»124»11,58,60»,61,70,79,89 
,91 

30 рата 98,99,105,124,10,57»71,72,80,81,87,95,100,101,102,10,56,73,77,81»,82,8%5,9 
6,103,104,125,11,%56,73,77,78,81,82,85,97,100,103,104,10,56,72»,77,81,82,86,97,102 
,103,123,11,57,598,80,81,87,88,96,100,101,102,104,13,59,79,80,89,98,99,100,101,10 
5,106,107,121,127 

40 DATA 8,60,78,79,89,100,106,107»127,1,107 

90 FOR Т=0 TO 448 STEF 64 ; FKINTGI»STKING$C645;191503 NEXT I 

60 FOR I-448 ТО 511 STEF 2 $ FPRINT@IsCHR$(131)5CHR$(128)3 $ МЕХТТ 

70 РАТМТ@576, ЅТКІМСФ (4,128) з ТАЕ (51) ЅТКІМС% (13,128); 

80 PRINT@S12* STRING$ (64,128) ; 


90 PRINT@651*"T HE КНАСНТУЯМ ALGORITH М"; 


100 РКІМТЕВАЗ, "COPYRIGHT 1979"; SFRINT@9075"J.C. STEVENSON, A.M. ROCKETT & С.С, E 
ERRESFORD® $ 

110 FOR I = 3 TO 20 

120 READ JJ 

130 FOR J=1 TO JJ $ READ J2 $ RESET(CJZ»I) $ NEXT J 


140 NEXT I 

150 FOR I-1 TO 1000 ? NEXT I 

160 PRINT?834»"DO YOU WISH TO READ THE INTRODUCTION?"; 

170 РАТМТ@ЗУЗ, "ТҮРЕ 'Y' IF YOU DOs ELSE HIT 'ENTER' TO FRINT THE MENU."; 

180 C$-INKEY$ ; IF C$="" THEN 180 

190 IF C$-"Y" THEN 200ELSE 230 

200 FRINTG768»'THIS PROGRAM HAS TWO OFTIONS. YOU MAY USE IT TO SOLVE A LINEAR F 

KOGRAMING FROELEM OR YOU MAY VERIFY THAT A SYSTEM OF INEQUALI- TIES IS CONSISTEN 

T. IF YOU CHOOSE TO SOLVE A FRKOBLEM» THERE ARE THREE OFTIONS FOR CHOOSING THE 
FARAMETER» 1.%; 

210 РКІМТ" SEE KHACHIYAN'S РАРЕК FOR NOTATION. 

220 7%-ІМКЕҮ% 2 IF Z$="" THEN 220 

230 CLS ? FRINTG88»"THE МЕМ)” $ PRINT 0266»"1» SOLVE AN L-F FROBLEM.*'$FRKI 

NT?394,"2) CHECK CONSISTENCY OF A SYSTEM."'?FRINT$?FRINT?INFUT'ENTER THE NUMEER OF 
THE OFTION YOU WISH';CZ 


FRESS 'ENTER' TO CONTINUE."; 


Listing 1 continued on page 248 
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SYSTEMS: List 


SYSTEM 2 3390. 3190. 


Dual double-sided mini floppy disk 


drives; 64K RAM 


SYSTEM 3 


7395. 


CALL 


1 Mbyte of dual double-sided 8” floppy 
disk; 64K RAM 


2-2Н 9995. CALL 
11 Mbyte integral hard disk; 2 double- 


sided 5” floppy disks; 64K RAM 


All Cromemco systems feature the 
5-100 industry standard bus, 4 MHZ 
2-80 CPU, 64K RAM, and can be 
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4 port serial 1/О 
INTELLIGENT I/O CONTROLLER! 
On board 2-80 


Use these together for results you 
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PERIPHALS: 


3102 “SMART” TERMINAL 
40 function keys; detachable keyboard 
with 14-key numeric pad 


3703 DOT-MATRIX PRINTER 
180 CPS; 18-inch platen; 132 columns; 
bi-directional: with double buffering 


3355A FULL LETTER PRINTER 
55 CPS; 15-inch platen; quality impress- 
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BOARDS: List Our Price 
SGL.CARD COMP. 450. 380. 
8K BY TESAVERII 245. 210. 
32K BYTESAVER 295. CALL 
ZPU 395. 335. 
4FDC 495. 420. 
64К2 1785. 1510. 
TU-ART 295. 250. 
SDI 595. CALL 


High resolution color graphics interface 


Call or write for our low mail orders prices on all CROMEMCO products . 
MEASUREMENT SYSTEMS boards, BASE 2, QUME, SOROC, ADDS, TVI, NEC SPINWRITER or 


Coan! 
СР/М Digital Research 


. WE CARE! 


BUSINESS 
SYSTEMS SOFTWARE! 


General Ledger 
Accounts Payable 
Accounts Receivable 
Inventory 


An integrated turnkey system that 
requires no computer programming 
knowledge. Produced and supported 
by Cromemco, and designed to 
make full use of the advanced 
features found in Cromemco hard- 
ware. 


LANGUAGES: List 


COBOL, now updated 95. 
FORTRAN IV 95. 
MACRO ASSEMBLER 95. 
16K BASIC 95. 
32K BASIC 295. 
DATA BASE MGMT. 95. 
WORD PROCESSING 95. 
RATFOR 195. 
TRACE 95. 


EBS BUSINESS SOFTWARE: 


GENERAL LEDGER; ACCOUNTS PAY- 
ABLE; ACCOUNTS RECEIVABLE; PAY- 
ROLL (Calif.); INVENTORY; ORDER 
ENTRY 

List Price $995. each 


Customization available 


Prices shown are for “Cash with Order" 
COLLECT PHONE ORDERS WELCOME or Send check or 
M.O. (Personal or Co. checks require 2 wks. to clear) Please 
include phone number. Shipping charges will be added, 
Within Calif. add applicable sales tax. Factory warranty 
included. All prices subject to revision. 


Cromemco, Inc. 
CBASIC™ Compiler Systems 
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Listing 1 continued: 


240 ' 

250 DEFDEL AsEs;F»XsUsWsGsL 

260 CLS 

270 'ЖЖЖЖЖЖЖ HOW TO USE THE FROGRAM KKK KKK KK 

des ue YOU WISH TO REVIEW THE FORMAT FOR ENTERING A PROELEM (Y/N -- ‘ENTER 
1) "52% 


290 IF 7%-"М" THEN 400 

295 IF CX-1 THEN 300 ELSE CLSSPRINT"TO DECIDE THE CONSISTANCY ОҒ A SYSTEM OF INE 
QUALITIES, WRITE THE SYSTEM IN THE FORM? "SPRINTTAB(23)" AxX <= B'$PRINT"'WHERE 
А IS AN EY М MATRIX AND E АМ N-VECTOR. PRESS 'ENTER' TO BEGIN.” 

296 Z$-INKEYS$?:IFZ$-"*"THEN 296 ELSE 400 


300 CLS 
310 РКІМТ "ТО SOLVE A STANDARD LINEAR РКОСКАММІМС PROBLEM OR CHECK CONSIS 
TANCY: "SPRINTSPRINT’1) WRITE THE PROBLEM IN THE FORM? MAXIMIZE (С,Х) 

SUBJECT TO THE CONSTRAINTS АжЖХ <= В” 
320 РАТМТ" AND Х => 0" 
330 PRINT’ X AND С ARE COLUMN VECTORS OF DIMENSION М WHILE E Is 
AN M-VECTOR. А IS AN М БҮ М MATRIX. THE NOTA- TION” (%»... у ove) 


IS A STANDARD INNER FRODUCT." 

340 РКІМТІРКІМТ:ІРКІМТ:РКІМТ"НІТ 'ENTER' TO CONTINUE THE DIRECTIONS" 
350 Z$-INKEY$ : IF Z$="" THEN 350 

370 СІСІРКІМТІРКІМТ"2) THE COMPUTER SEEKS A SOLUTION OF THE EQUATION 


(CX) = (BsY) WHERE Y IS A SOLUTION OF THE DUAL. IN GENERA 
L THE MACHINE CANNOT ACHEIVE THIS» SO A TOLERANCE » EFSILONs MUST 
BE GIVEN" 


380 PRINTS PRINT'3S) FRESS 'ENTER' TO BEGIN THE ALGORITHM. THE COMPUTER WILL ASK 
YOU FOR EACH ITEM ABOVE." 
390 Z$-INKEY$?IFZ$-"* ТНЕМЗ90 
400 CLS: INFUTSHOW MANY ROWS HAS THE MATRIX А"; M $ ІМРОТ "НОИ MANY COLUMNS ІМ TH 
E MATRIX А"; М 
Listing 1 continued on page 250 


FEATURES INCLUDE: 80 COLUMN LOW COST IMPACT PRINTER 


e Uses Standard Typewriter Ribbon 
(Mode! 101B-80) 
e Built-In Power Supply 
e 5х7 Dot Matrix Character Generator or 
10 x 7 or 10 x 14 Dot Matrix 
Standard 96 ASCII Character Font 
Upper and Lower Case Printing 
Up to 88 Characters Per Line 
Single Line Print Rate Is 
| **110/160 CPS 
e Average Print Rate Is 
**55/60 CPS For Ten Lines 
e Graphics Capability With Extended 
Character Modes 
e Programmable With 32 System Level 
Software Commands 
Standard Parallel and Serial Interface 
Reset Interface 
Baudrate Select From 110 to 9600 
Manual Paper Advance (Model 101B-80) 
Manual Selftest 
Adjustable Tractor Width From 1 to 9% 
Inches (Model 101B-80) 


**Model 101А-40 & 101B-80 Respectively 


$495 Kit, 101B-80KE $545 Assembled & Tested 101B-80E 


COOSOL, INC. Ро. BOX 743, ANAHEIM, CA 92805 (714) 545-2216 7 Days a Week 
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For those who want to 
test the water before 


If you're thinking of getting into 
polyFORTH and you'd like ап introduc- 
tion through hands-on experience, then 
picoFORTH is for you. picoFORTH has 
been designed by FORTH, Inc. to serve 
as your entry into a complete polyFORTH 
programming environment. 


picoFORTH™ is a disk-based 
operating system and interactive high- 


picoFORTH 


level language, complete with compiler, 
editor, and assembler. It's upgradable to 
full polyFORTH™ And it's priced at only 
$495. | 

So step forth and get your feet 
wet. The water's fine. 


For information, call: 


213/372-8493 


2309 Pacific Coast Highway 
Hermosa Beach, California 90254 


(213) 372-8493 
TWX 910-344-6408 (FORTH INC HMBH) 


FORTH, Inc. 
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Listing 1 continued from page 248: 


410 IF C%=2 THEN N9=N $ М9 =M $ GOTO 430 

420 N9-M*N $ М9=2ж(мМ+№М+1 ) 

430 DIM А(М9»,М9),Е(М92»>Х1(М9),Х0(М9ЭЕ(М9),01(М9,М9),080(М9,М9),У(М9>М9)»ИМ(М9»М9) 
sil CMP) 

440 CLS: FRINT'FLEASE ТУРЕ IN THE ROWS OF THE MATRIX A. FRESS 'ENTER' AFTER К 
EYING EACH NUMEER. " 

450 FOR J=1 TO М 

460 FOR Т=1 ТО М ? INPUT ACT»J) $ NEXT I 

470 NEXT J 

480 CLS!PRINT“"HERE IS THE MATRIX А. IF IT IS NOT CORRECT» NOTE THE INDICES OF Т 
HE MISKEYED ELEMENTS. FRESS 'C' TO MAKE CORRECTIONS, ELSE HIT 'ENTER'." 

490 FOR J=1TOM 5 FOR Т=1 TO М; PRINT ACIsJ)3" "; МЕХТІ:РКІМТ  МЕХТМ 

500 Z$-INKEYS$ $ IF Z$ ="" THEN 500 

510 IF Z$-*C' GOSUE 700ELSE 530 

520 GOTO 480 

530 CLS: FRINT'FLEASE ТҮРЕ IN THE ENTRIES OF THE VECTOR E» YOU NEED "М8; "NUMBERS 


в 
Ф 


340 FOR I-1TOM : INFUT BCT) $ NEXT I 

550 CLS:FRINT'HERE IS THE VECTOR Е,” {РОК Т=1 TO M : РКІМТ ЕСІ) ¿NEXT 1% ТМРОТ"Т 

5 IT CORRECT (Y/N)°¢Z% $ IF Z$-"N' THEN 530 

360 IF CZ-2 THEN 730 | 

570 CLS:FRINT'WHAT ARE THE COEFFICIENTS OF THE OBJECTIVE FUNCTION? YOU MUST S 

UPFLY“sNs "NUMBERS. * 

580 FOR Т=М+1 ТО № 2 INFUT ЕСІ) $ ЕСТ) = -Б(І) ¿NEXT I 

590 CLS$ PRINT" THE COEFFICIENTS OF THE OBJECTIVE FUNCTION ARE?" 

600 FOR I = M*1 ТО № : FRINT -E<(I) 5 NEXT І 

610 IF CZ-2 THEN 730 

620 INFUT'IS THE OBJECTIVE FUNCTION CORRECT (Ү/М;)%%92% : IF Z$="N" THEN 590 

630 CLS: ІМРИТ"МНАТ FOSITIVE NUMBER DO YOU WANT FOR THE 'TOLERANCE's EFSILON 
"SECM9-1) $ Е(М9)-<Б(М9-1) 

640 FOR 1=1 ТО М $ FOR J = 1 TO M 5 ACNtJeMt+T)=-ACT»J) $ NEXT J $ NEXT I 

650 FOR Т=М+М№+1 TO M9-2 $i ACI-M-N»IO--1 $ NEXT I 

660 FOR J=1 TO N : А(4,М9-10-Е(4ҒМ) $ ACUsM9PI=BCU+M) $ NEXT J 

670 FOR JN*1 TO № $ А(4>М9-10-Е(4-М2 $ А(54,М93-Е(4-М) $ NEXT J 

680 GOTO 730 

690 STOF 

700 CLS: INFUT'TO CORRECT ENTRIES IN А» ENTER THE ROW AND COLUMN INDICES OF THE 

ELEMENT TO EE СОККЕСТЕр":1,.4% ІМРОТ "МОН ENTER THE CORRECT VALUE"+sAC JT) 

710 INFUT'"CORRECTIONS COMFLETE (Y/N) "2% 2 IF Z$="N" THEN 700 

720 RETURN 


730 CLS 

740 FRINT'INDICATE YOUR CHOICE FOR THE DETERMINATION OF L FROM THE LIST BELOW: 
"SPRINTSFRINT $PRINT " 1) KHACHIYAN'S FORMULA* SPRINTS PRINT" 2) H 
ADAMARD'S INEQUALITY"?FRINT?FRINT" 3) YOUR OWN CHOICE."'?INFUTICZ 


750 ON IC% СОТО 770520405760 

760 INFUT "WHAT IS YOUR VALUE FOR L';LL?GOTO780 

770 LL=0 $ FOR Т=1 TO № $ FOR J-1TO M9 5 LL-LL*LOGCAESCACKIsJ))0*1D0:$NEXT J $ МЕХ 
ТІ i: FOR Ігі TO М9: LL=LL+ LOGCABS(B(I)) +1) NEXT I LL= LL + LOG(ON9XxM9?)? LL= 
INTC(LL/LOG(2Z))+1 

780 FRINT "THE VALUE OF L FOR THIS RUN IS? "Ц 

790 INFUT"DO YOU WISH TO CHANGE L (Y/N)2'$2$ $ IF 2%= "ү" THEN 730 

800 FOR Т=1 TO M? $ Б1(10-Б(І) $ NEXT I 

810 FOR Т=1 TO № 

820 00(1,-1І) = 2 Г LL 


830 NEXT І 

840 GOSUE 1960: TO=MxX 

850 ' жжжжж END OF INITIALIZATION  XXXXxXxx 
860 ' 

870 K7=0 

830 ' 

890 ' жжжж BEGINNING OF MAIN ITERATION жжжж 
900 ' 


910 K7=K7+1 $ CLS : PRINT 'COMFUTING STEF £€$'$;K7:FRINT'THE CURRENT DISCREPANCY IS 
"МХ; FOR Ісі TO № : PRINT 'X(*'315;"*0-*';X0€41)0 $ NEXT I 
Listing 1 continued on page 252 
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APPLE 11® COMPATIBLE 


MUSIC SYNTHESIZER 


KIS MUSIC EDITOR 


Three simultaneous programmable 
voices and one programmable 
white noise generator 

Five octave range starting at 55 Hz 
(the A below bass clef) to 1760 Hz 
(the second A above the treble clef) 
On board amplifier capable of 
directly driving an eight ohm 
speaker 

Up to six synthesizers can be 
installed to create stereophonic, 
quadraphonic, and polyphonic 
Operation. 


$99.95 


FLASH AND CRASH 


SOUND EFFECTS 


-uxa AN ан E RO PRODUCTS ІН: ---- 


«Est: 


CMOOGE FEON THE FOLLOMIMC 


c" 


SE И 


7777 Минин ТУ IM 
CHOOSE FROM THE FOLLOWING 
(4) Nf мн „ЫЕ 71 
ө, үү 
= nhe D E ous ы ЕЛІ (ем 
"t la ILE твист, т. 


ій ай санда ғде Ға 1 
Que SELECTION: 


ам? = $QUMO SYNTHESIEN 


at Theat 105 


ЕШ 


аш ш v 


ІҢ ЖЕН 
нота бикататда SELECT 
«дети 


* Registered Trademark of Apple Computer 


Circle 162 on inquiry card. 


e Uses the channel of white noise to 


create a vast array of sounds. 
Some of these are as follows: 
explosions, steam engine, whistle, 
phasers, gun shot, race cars, 
sirens, chimes, and jet engines 
Detailed instructions illustrate how 
to generate sounds 

Modular so any one sound can 
easily be patched into an 

existing program. 


$39.95 


705 Bowser 
Richardson, Texas 75080 


8% THE diii Й tee 
1153 SELECTIONS tee 
e тен 
тем Ж, И е 
Easy Fr ps- - JOP), pin 
DTE U 4% 


$- ji 


ЕЛУ 
i 


jt o 
| HERE siege. 


ETT" SPP HET 


Ентеу 178 


ЕТУШІ) 


ERR EE 


(214) 238-1815 


KIS stands for KEEP IT SIMPLE and 
we believe there is no existing 
software that remotely approaches 
the ease and convenience of this 
music editor. Some of the many 
features are as follows: 


e Three part interactive program 
consisting of a play mode, a 
composition mode and an edit 
mode 

e Plan mode displays low resolution 
color graphics of each voice while 
the song is playing 

e Composition mode enables the 
user to hear and see, in high 
resolution graphics, each note as 
it is input 

e Edit mode sounds and displays, in 
high resolution graphics, each note 
as the user single steps through 
the song. Notes can be inserted, 
deleted, and changed. 


FREE 
(See Below) 


e Sixteen standard envelopes 
provided 

e Custom envelopes can easily and 
quickly be developed 

e All envelopes (including user 
created) are depicted in high 
resolution graphics and each can 
also be heard. 

e Tempo, attenuation, and envelope 
can be selected and changed as 
many times as needed during the 
playing of the song. 

e Musical subroutines can be called. 
e The channel of white noise is used 
to produce a drums, chimes and 

other percussion effects. 


NOW INCLUDES: 


KIS MUSIC EDITOR 
ADVANCE MUSIC EDITOR 
MUSIC SYNTHESIZER 


$129.95 


Distributed by: 
Hayden Publishing 
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Listing 1 continued from page 250: 


920 FOR I = 


1 TO М9 


930 F(CI2-0 


940 
950 
960 


FOR J = 1 TO М9 
Ғ(ТО-Ғ(12-00(4,І20жА(4,10) 
NEXT J 


970 NEXT I 


980 GOSUE 


1010 


985 GOTO 1090 


990 

1000 
1010 
1020 
1030 
1040 
1050 


1055 


ТҮРЕ 


1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1135 


ІМТ"НЕКЕ IS THE VECTOR 


ЖЖЖЖ FIND THE NORM OF Е жжжжж 
NF =Q 
FOR I=1 TO М9 
NF = NF + F(IDOXF(ID 


NF = 


'CONT' FOLLOWED BEY 'ENTER'' 
RETURN 
: жжжж STEF 
FOR I=1 TO М9 
X1CI»-0 
FOR J= 1 TO М9 
Х1(1)=Х1і(1І) +90 (1,Ј)®) ЖЕ (CU) 


NEXT J 


TO NEW Х-ІТЕКАТЕ жжжж 


IF NF=0 CLS:PRINT'THE NORM OF Е IS TOO SMALL» 
ЕКІМТ"ҒЕ( "91% %9<43Ғ CI) $ 


"FOR І = 1 TO N? : 


NT'FROGRAM HAS BEEN ЭТОРРЕО" $ ТОР 


1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 


1260 


Х1(Т)=Х0(Т) + X1(I)/NF/(N9+1) 
NEXT 1 
GOSUE 1590 


'  XXXXX STEF TO THE NEXT G-ITERATE Xxxx 
FOR I = 1 TO М9 
FOR J = 1 TO N9 
G1CIlsJ2-0 
FOR K= 1 TO М9 
О1(СІ, ог 01017.) + QOÜCISKOXU(CK»J) 
NEXT K 


IF J=1 LET QiCIsJ0-QOi1(C(IsJ)XN9/CN9-41) 


ELSE LET GQ1((I»sJ)0-G1(IsJO)XN9/SQORCN9XN9—-1) 


1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1490 
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Qi1CIsJOzQi1(CIsJOX2LCI1/C8XN9XN9)) 
NEXT J 
Х0(192-Х1(1) 
NEXT Т 
FOR I= 1 TO М9 
FOR J = 1 TO NY 
Q0CI»JO-Q1(CIlsJ) 
NEXT J 
NEXT I 
KK KX 


' жжжж COMPUTE THE NEW DEFECT 


FOR I= 1 TO M9 
ЕЁ1 (1) =0 
FOR J = 1 TO М9 
Б1(СІӘ-ЕІ(І) + ACJrI)XX0(J) 
МЕХТ .) 
Б1(1) = Б1(І)-Е(ТІ) 
NEXT І 
505019060 
IF T02MX THEN TO=MX 
IF МХ>0 THEN 910 
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THE NORM OF F IS ZERO. 


IF YOU WISH TO CONTINUE: 


FRODUCING A MACHINE ZERO. "РК 
NEXT I $ РКТ 


Listing 1 continued on page 254 


Circle 163 on inquiry сага. semp 


REM MERGE SORT USING LINK () FOR INDEX 
FUNCTION ` MERGE (L] - INTEGER) - INTEGER 
VAR T,KM,M - INTEGER 
IF ARRAY (I) «ARRAY (J) THEN 
BEGIN 


алко ш! т Й 
ұтары cu m ml 


IF ARRAY П) <ARRAY (0 THEN 


3 BEGIN 
E, М=1 
; l=] 
= A І-М 
E END 
2% LINK(KM)=1 
2 км-і 
m 1=ЫМКИ) 
Е ЕМО 
И" LINK(KM)=] 
T END-T 


| FUNCTION SORTUS,JS=INTEGER) =INTEGER 
| VAR KS.II,JJ = INTEGER 
à IF IS-]S THEN 
BEGIN 
' LINKUS)=0 
RETURNED VALUE -IS 
GOTO OEND 
END 

KS-IS «(US —1S) 2) 

| - SORTIS. KS) 

П -SORT(KS - 1.15) 

RETURNED VALUE МЕВСЕ(Ш ]J) 
OEND END - RETURNED VALUE 


> ЖЕ 


ы, 2. әм Ж м ПР) tv) Қау же -— X a 


Finally, a language to meet your needs 
The new S-BASIC"" language has more computing power 
than any other true compiler BASIC in the industry. 


S-BASICTM is the ONLY CP/MTM compatible BASIC 
providing... 

* Chainable .COM programs with parameter passing. 

* Dynamically allocated arrays, sequential and 


Besides all of these unique features, S-BASICTM offers 
long variable names, digit/string line labels (when required), 
relocatable code output, multiple libraries, external .COM 
program execution, all of the flexibility of an enhanced 


random file buffers. 

Dynamically relocatable variables. 

Common, global, and local variables. 

A choice of: While-Do, Repeat-Until, Begin-End, If- 

Then-Else, and Case-Of Structures. 

* Recursive, Multi-lined functions and procedures. 

Memory image disk storage (no conversions). 

CP/M 2 .xx enhancements usage as well as CP/MTM 

1.4 x capable. 

6 data types: Character, string, integer, single and 

double precision floating point, and packed BCD. 
“CP/M ıs a registered trademark of Digital Research. 


BASIC, and a multitude of conveniences that make program- 
ming a pleasure. 

As a software house always looking for that ideal, powerful, 
new language... we're excited about making S-BASIC™ 
available to the software community. 

Order your copy now at an introductory price of $250. from 


MICRO*AP, INC. 

9807 Davona Drive 

San Ramon, CA 94583 
Telephone (415) 828-6697 


*S-BASIC is a trademark of Topaz programming. 


MICRO*AP 
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1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 


2050 


2090 


2060 
"p 4 
2070 
2080 
2090 
2100 


CLS 

РКІМТ"ТНЕ PROCESS TERMINATED AFTER';K75"'STEFS" 

РКІМТ 

FRINT*THE SOLUTION IS" 

FOR І-і TO М9 
FRINT"'X(C'$I$")z'$;X0CID 

NEXT I 

END 

' хжжжж SUBROUTINE ОКТ(Ғ) жжжжж 

c=] 

IF ЕК) <>0 THEN 1630ELSE K-K*1 : GOTO1620 

FOR I-2 TO N9 

FOR J=1 TO N9 

WCJ»I2-0 

IF Ә<К THEN 11=1 ELSE 11-0 

IF J-I-I1 AND Ә“ОК LET WCdsT)=1 

NEXT J 2 NEXT I 

WN=0) 

FOR J = 1 ТО № $ WN=F(J)XF(J)+WN $ NEXT 

WN=SQRCWN) 

FOR Т=1 TO N? 2У(1,192-Ғ(ТО/ЫМ $ ИТ, 1)=У(Т,1) $ NEXT 

FOR I=2 TO М9 

FOR 11 = 1 TO М9 

V¢T1i»sT =W( Lisl) 

NEXT 11 

FOR J = 1 TO 1-1 

L=0 

FOR Ј1=1 TO № 

L=L+VCJ1lyJ) RWC U1 eT) 

NEXT J1 

FOR 11-1 TO М9 

УЧУ(Т1,1)=50(Т11,1)-1жу(1Т1›,.}) 

NEXT І1 

NEXT J 

WN=0 

FOR 12=1 TO № 

ММ-ИМ%У(Т12,120ЖУ(12,ТІ) 

МЕХТ І2 

WN=SQR (WN) 

FOR 12=1 ТО №; У(СІ2,І20-У(І2,І20/ММ 

NEXTI2 

NEXT Т 

RETURN 


' жжжж FIND THE ELEMENT OF LARGEST ABSOLUTE VALUE «xxx 
' жжжж IN THE ARRAY El жжжж 
МХ-(Е1(10)0) $ I0=1 
FOR I= 2 TO М9 
IF Е1(І) > MX LET МХ=ЕТСТ) $ I0-I 
NEXT I 
RETURN 

ы @CCCCCE THE HADAMARD INEQUALITY CEECEE 


FN=1 $ FOR KZ = 1 TO № $i FOR J=1 TO M9 $ F(J)=ACKZ»s J) NEXT JSMT=M9 


+ GOSUB 1010 2Е1(К70-МЕ NEXT KZ 
FOR J=1 TO № $ FCJO=BC J) $ NEXT J 5 GOSUE 2090 $ GOSUE 
F(J)=E1(J) $ NEXT J SMT = № $ GOSUE 2090 
FOR J= 1 TO N9-1 $ PN=FNXFCU) $ NEXT J SPN = FNXNF 
LL = INTCLOGCFPNXSQRON9)D/LOGC2Z2))+1 $ GOTO 780 
Т=1 $ T=FC(I) $ КТ=0 $ K=I 


К=К+1 % IF К>МТ LET KzI*KT $ Т=1+1 $ IF I > MT RETURN ELSE T=F(T) 


€ GOSUE 


FOR J=1TO М9 


T RETURN ELSE 2100 
2110 IF Т-> F(K) THEN 2100 ELSE T=FC(K) $ FOR J=K ТО I*1 STEP -1 $ FC UJ=FCU-1) 3 
NEXT J і F(IOsT $ KT=KT+1 $ GOTO 2100 
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Text continued from page 246: 


equalities and not exponentially, as in the Simplex Th 2 а 
method. Ап example showing this exponential growth of е n 
the number of steps in the Simplex algorithm was con- 


structed in 1972 by Klee and Minty. It is interesting to see G е п era Í 1 О п 
өөө 


how our program reacts to this problem. We are indebted 
to Dr Philip Wolfe of IBM for showing us the following 


э 
version of the Klee-Minty problem. І t S а | m OS t 


Let n be given. Let c' = (1071, 10"?,..., 10!, 1), b' = (1, 


мба here! 


1 0 0 0 
2x10 1 0 0 
А = 2X10 2x10! 1 0 
2x10") 2X100» 2204 


Тһе Simplex method takes 27-1 steps to find the solution 
of the linear programming problem (8). Running our pro- 
gram for Khachiyan's algorithm gave the results shown in 
table 1. 


MEASUREMENT 


Number of steps for Number of steps for 
n Simplex method Khachiyan's method syste ms & controls 


1 1 35 (with e — .01) 
2 3 525 (with e = .01) 867 North Main Street Orange, Calif. 92668 (714) 633-4460 


3 7 2849 (withe = .01 


Table 1: A short comparison of the Simplex and Khachiyan 
algorithms. Although this comparison strongly favors the 
Simplex method, Khachiyan's algorithm would be con- 
sistently better, given problems of a sufficiently large size. 


7 CHere's a better way to 
create/edit your*North Star 
basic programs 
МЖВИ$ has a unique interactive GLOBAL LINE 


Although this data seems to reflect unfavorably on 


Khachiyan's method, it must be noted that this is only for EDITOR, with powerful source preparation/editing 
small problems. Khachiyan's method would certainly re- [| features, unmatched anywhere at ANY PRICE! 
NS less Steps than the Simplex method in some real- p^ Interfaces with ANY release 4 or later BASIC by RUNning 
world situations, where a typical industrial problem may a supplied program. 
involve 10,000 inequalities and 50,000 variables. Far p^ Co-resident with BASIC — merely type the command "EDIT" 
more experience with Khachiyan's method will be re- without a line number. 
quired to decide whether its theoretical advantage is of p^ All NXBUS programs are assembly language fast! 
practical value. p^ Line scrolling plus these exciting commands: 
We wish to thank the C W Post Research Committee EDIT MODE • INPUT MODE » BOTTOM • TOP * BASIC » BYE • 
: dino fi : : : APPEND * NEXT © PRINT © COPY (lines) • DELETE (lines) » 
for providing financial support for the preparation of this SCALE = PROMPT > CHANGE* CHANGE (global = ERASE 
article. COLUMNS • LOCATE • LOCATE (global) * TAB • TCHAR • 
WINDOW • WINDOW NEXT • WINDOW PREVIOUS * VIEW e INSERT ° 
GO (to a line) • MOVE (lines) © DEVICE 
REFERENCES d рч Аы, angi program print/variabl 0 f 
1. Asprall, B and R E Stone, "Khachiyan's Linear Programming utili E AE 
3 і ty featuring ап uitra-fast shell-Met t, BPAK, 
Algorithm," Journal of Algorithms, March 1980. | program packer and RE, a file rename program. IF YOU USE NORTH 
2.  QGàcs, P and L Lovász, '"Khachiyan's Algorithm for Linear Pro- STAR BASIC, you owe it to yourself to ORDER YOUR COPY OF 
gramming,” to appear. N&BUS today! 
3. Кһасһіуап, L G, “A Polynomial! Algorithm in Linear Program- AND ONLY $69 64 pg. manual, alone, $9.75 ppd. 
ming,” (in Russian), Doklady, the Proceedings of the Academy — plus $1.50 postage (Creditable toward system purchase) 
of Sciences of the USSR, volume 244 (1979), number 5, pages Calit. Res. add 6% tax. No C.O.D.'s please. Send check ог М.О. 
1093 thru 1096. | VISA or MASTER CHARGE accepted. 
4. Kolata, С B, “Mathematicians Amazed by Russian's Dealer inquiries invited 
Discovery," Science, November 2, 1979, volume 206, number COMPLETE BROCHURE AVAILABLE 


4418, pages 545 thru 546. 
5. New York Times, November 7, 11, and 27, 1979. 
6. Steen, L A, "Linear Programming: Solid New Algorithm," 


Software Systems. 


Science News, October 6, 1979, volume 116, pages 234 thru i^ 1269 Rubio Vista Rd. * Altadena, Ca. 91001 
236. = 
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Clubs sad Newsletters 


Connecticut H-8 Users 
Meet and exchange ideas 


with fellow Heath H-8, H-9 
and H-89 users. Monthly 
meetings are held. For more 
information, contact Ron 
Lawson, 395 W Main St, 
Avon CT 06001. 


Z-Users Group 


The Z-Users Group is 


devoted to the Pascal/Z 
compiler and Z80 and 
Z8000 software. The pur- 
pose of the group is to assist 
the public in using, improv- 
ing, and exchanging soft- 
ware. A flyer is issued 
bimonthly with bug notes, 
fixes, and other features of 
interest. Public-domain pro- 
grams are also being 
distributed. A disk full of 
software, running under 


CP/M, single-sided, single 
density, is available free. 
There are no membership 
fees, but the flyer costs $6 
per year. Contact Z-Users 
Group, 7962 Center Pky, 
Sacramento CA 95823. 


NICHE 


The Northern Indiana 
Computer Hobbyist Ex- 
change (NICHE) meets the 
last Monday of almost every 
month. Meetings are open 
to all computer enthusiasts. 
For more information, con- 
tact Eric Bean, 927 5 26th 
St, South Bend IN 46615. 


Upstate New York 
Apples 
The Upstate Apple Users 


Group meets on the third 
Thursday of the month at 7 


PM at Upstate Computer 
Shop, 629 French Rd, Cam- 
pus Plz, New Hartford NY 
13413. The group is 
recognized by the Interna- 
tional Apple Corps. The 
group’s objectives are: to 
help newcomers solve hard- 
ware and software pro- 
blems, aid in resources for 
education and hobbyists, 
and investigate the use of 
computers in the area of the 
handicapped. Contact Tony 
Violante at the store address 
above. On The Source, send 
mail to TCC788 Attn: Tony 
Violante. 


Sol/Helios || Users 


ASCII is a group for users 
of the Sol/Helios II system, 
which is utilized as a 
business system. A quarterly 
newsletter is published 


3 | | 
= + E Ч J [ NL 
жна жш ese яна яна M S M ur M = — 


(ee my eM Eextendsitbelipowen 
of your 0 ул тастше 
resident toNdupiicare 
Chakras Aine) a moe 
coma “CATALOG ЛЮ 


joadin coro gaumsEnomidis No 
fumbling for diskenes with 
COPY programe or exe 
information 

(e (e) yia (9) NATI Sta LS ол ое РХОМЬ 


PLUS? care ane) Ye 
зо with Moord FMRE. 
lisycompatibleiwith 
all (СОХО 5 ең 
documenting wSer insur is 


Fully Gomes 


Bites 


256 September 1980 © BYTE Publications Inc 


депу, рбет 
ancalametunttoftfiupusedisectors 
(onidiskettel 
uoc tenue 
icinapoelactiveidnyes 
епа ехртеѕѕеа ас трен 
Off fie Quee, ane) от 
binary files—storec (e) 
acess and langin елше ээ 
ас byics—ahther in decimal 
WorhexadecimalWwe — WE =" 
GiskettesteithemolNG UE 
On DUA chive, Single or ата] 
thintee MOmsixteen 
Ane) n2 vali (eod isK- 


controller. 


ПОВ 


Circle 165 оп inquiry card. 


dedicated to Sol support and 
operations. Contact J 
Brockway, Suite 308, 2909 
Bay to Bay, Tampa FL 
33609. 


MP/M Users Group 


Digiac Corporation has 
formed MAPS (Multiple Ap- 
plication Processing 
Systems), a national MP/M 
users group. Digiac will 
operate the users group with 
the purpose of disseminating 
and sharing MP/M data and 
operational programs with 
all business and professional 
users of MP/M. Contact the 
club at Digiac Corporation, 
175 Engineers Rd, 
Smithtown NY 11787, (516) 
273-8600. 


Sell, Trade, and Buy 


Sell and trade software 
through this club. Buy one 
$6 tape or one $9 floppy 
disk per month. Submit 
software and receive $2 per 
program for each copy sold 
nationwide. Buy and sell 
used equipment. For further 
information, send stamped, 
self-addressed envelope to K 
Reynolds, 11815 SE 208, 
Kent WA 98031, (206) 
630-0517. 


Software Rental Club 


The Goldcoast Computer 
Rental Club is now seeking 
members. They have a 
library of programs for rent. 
The programs are selected, 
tested, and reviewed by 
their staff. The library con- 
sists of over 3000 programs 
from sixteen categories for 
the Apple II and the 
TRS-80. The Goldcoast 
Newsheet contains program- 
ming tips, shortcuts, and 
other items. A $10 yearly 
fee entitles members to a 
free disk of programs. For 
information, write 
Goldcoast Rental Club, POB 
181, Bremen KY 42325. 


A McGRAW-HILL PUBLICA 


monComputim 


GUIDE TO PERSONAL COMPUTING 


cf 


.. 
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| When will the Personal Computer 
Explosion touch YOU? 


Are you prepare for the explosive 1980's (Some are already N 

transformation? Right in your own onComputing™ explains in nontechnical 
home? Electronic mail. Personalized : language what personal computers are, 
investment analysis. Foreign language how they work, and how you can use 
‘tutorial. Home energy management. them at home, for fun and profit. 
Robots. Computer music. Secretarial Don't let the personal computer 
service. Diet and menu planning. And explosion catch you off guard. Know 
HOR, ТОГЕ, TOPS: what's happening and help make it 


onComputing™ the new McGraw-Hill | | happen! Prepare now for the exciting 
quarterly, prepares you for the future with a subscription to 
enormous changes coming during the onComputing™! 


Call Toll-Free Start your 
800-258-5485 ЧФ subscription today. 
I POS | 


DOMESTIC subscription rate: 

Г] US. 1 yr. (4 issues) @ $8.50 Г] Canada & Mexico, 1 yr. (4 issues) @ 510.00 
FOREIGN (to expedite service, please remit in U.S. funds drawn on а U.S. bank.) 

С Europe (and all other countries, except above), 1 yr. @ $12.00 — surface delivery. 


С Bill Visa C Bill Master Charge Г} ВШ me (North America only) 


Expiration 
Name (please print) 


‘Bulssadoid JO; 5ңәӘм 6-9 МОР 95234 


State/Province/Country Code 7890 


ее жак аг ш 
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Forming SuperBrain 


Users Group 


SuperBrain users who 
desire to exchange ideas and 
information should contact 
SuperBrain Users Group, 
Howard Van Jepmond, 420 
French Ct, Menlo Park CA 
94025. 


North Star Users Group 
Recognized by the 
Parent Company 


The International North 


MM-103 MODEMS 
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Star Users Association 
(INSUA) is recognized by 
the North Star company to 
provide liaison, feedback, 
and fixes for users of North 
Star's computers or disk 
operating systems running 
on other computers. The 
association hopes to act as a 
link between local users 
groups, individual North 
Star computer users, and the 
Berkeley, California, com- 
pany. The group's charter 
calls for it to act as a source 
of information for new and 
advanced North Star users; 


to publish a quarterly 
newsletter for members, in- 
cluding application and pro- 
gramming techniques; to 
maintain and distribute a 
users public-domain soft- 
ware library; and to act as 
an independent represen- 
tative to make users' needs 
known to North Star Com- 
puters Inc. The yearly dues 
are $15, which includes a 
subscription to the newslet- 
ter as well as access to all 
the group's software and 
hardware distribution. 
INSUA can be contacted at 


. <“ «© ез 


К 
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131 Highand Ave, Vacaville 
CA 95688, (707) 448-9055. 


Southern Colorado 
Computer Club 


The Southern Colorado 
Computer Club (SCCC) 
meets on the first and third 
Tuesdays of each month. 
Apple, Atari, Texas In- 
struments, and PET com- 
puters are among the 
systems represented. Classes 
and seminars will be 
scheduled for future 
meetings. Subjects will range 
from equipment hardware to 
programming and will in- 
clude information on how to 
go about selecting the right 
computer for personal or 
business use. Write to the 
club at the Computer Shack, 
Gibson Shopping Center, 
1635 S Prairie, Pueblo CO 
81005, (303) 564-3545. 


Evansville Computer 
Club 


This group meets at 
Hutch and Sons on the se- 
cond Wednesday of each 
month at 7 PM. Hutch and 
Sons is located on the cor- 
ner of Franklin and N Main 
streets in Evansville, In- 
diana. Sol, Bally, Altair, 
IMSAI, Heath, Elf, and 
TRS-80 are some of the 
systems used by members. 
Send a stamped, self- 
addressed envelope to Bob 
Heerdink, Evansville Com- 
puter Club, C/O National 
Sharedata Corporation, 
POB 3895, Evansville IN 


With our unbeatable quality, 
low cost, one-year warranty 
and 24 hour a day Test Center, 
you won't find a better S-100 
hus modem than the ММ-103! 


47737.Ш 


And then 
here were 
none. 


Cail or write for brochure 
and price information: 


«Ap 


POTOMAC MICRO-MAGIC,INC. 
5201 Leesburg Pike, Suite 604 
Falls Church, VA 22041 
(703)379-9660 (VOICE) 
(703)379-0303 (MODEM: 300 BAUD) 


The list of already extinct animais 
grows ... the great auk, the Texas gray 
wolf, the Badtands bighorn, the sea mink, 
the passenger pigeon... 

What happens if civilization 
continues to slowly choke out wildlife 
species by species: 

Man cannot tive on a planet unfit for 
animats, 

Join an organization that's doing 
something about preserving our 
endangered species, Get involved. Write 

the Nationa! Wildlife Federation, 
Department 105, 1412 16th 
Street, NW. Washington. 


27, N 
——— ALL MODEMS 
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CREATED EQUAL ! МЫЙ голо too iate 


MEETS IEEE S-100 STANDARDS 
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More from Osborne/McGraw:Hill 


Osborne/ McGraw:Hill Z80 - 6800 - 8080A/8085 - 6502-Z8000 - 6809 
means documented software Assembly Language 


sp 


PAYROLL WITH 
JOST ACCOUNTING 


Programming Primers for the 


NOW АМАІ LAB LE most popular Microcomputers 


New! Available Now 
OSBORNE/McGraw-Hill’s popular business 


software series in CBASIC-2! 28000 68 09 


қ ) These Assembly Language Programming books view assem- 
Thoroughly tested, reliable programs with bly language as a means of programming a microcomputer 


complete source listings, our Payroll with Cost system. Each book explains assembly language program- 


Accounting, Accounts Payable and Accounts ming, describes the functions of assemblers and assembly in- 
P structions, and discusses basic software development con- 


Receivable and General Ledger tell you how to cepts. A special section on structured programming rounds 
begin; how to make changes; how to turn your out the discussion of programming examples, which range 


өйө into а тебиб аит {тот simple memory load loops to complete rudimentary 
p to a productive p y design projects. Each book includes comprehensive coverage 


business. Printed ina loose-leaf format, easily of the particular assembly language, and presents a large 
inserted into your own binder, you can add to | number of fully debugged, practical programming examples 
the book as you add to the programs. written in the language of interest. 


DEALERS: The source listings from each The 8086 Book New! 


book are available on disk for just $250 — 


with no licensing agreements. Call or write A handbook for all 8086 users, The 8086 Book includes 


for our dealer information package. basic 8086 programming instructions, a thorough analysis 
of the 8086 instruction set, and detailed hardware and inter- 
. . facing guides that reveal the full power of the 8086 

The books are also available in Wang BASIC. multiprocessing capabilities. 


(Wang users must supply KFAM.) 


Order Form 2x 
Shipping: (Shipping for large orders to be arranged) 


О АП foreign order $4.00 per book for airmail 
О $0.75 per book 4th class іп the U.S. (allow 3-4 weeks) 
о $1.25 per book UPS in the USS. (allow 10 days) 
Z80 ALP С $2.50 per book special rush shipment by air in the US. 


For faster shipment or credit card, phone (415) 548-2805 


6502 ALP 
Payroll with Cost Accounting - CBASIC 
Accounts Payable/Receivable - CBASIC 


General Ledger - CBASIC 


LL Phone: 
en OSBORNE/McGraw-Hill 


Tax — Calif. residents only 


O6 BART 630 Bancroft Way, Dept. B8 E 
PEPPER тен кесені Ба Berkeley, California 94710 "Hh li 
(415) 548-2805 TWX 910-366-7277 в 
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Event Queue 


September 1980 


September-October 
Computer Sales Workshops. 
Datasearch is offering one- 
day workshops throughout 
the nation covering sales 
techniques for managers and 
salespeople. For details, call 
or write Datasearch Inc, 
4954 William Arnold Rd, 
Memphis TN 38117, (901) 
761-9090. 


September-November 
Thinking Small—Using 
Small Computers to Increase 
Business Productivity. These 
conferences will feature 
leading authorities and 
small-business computer 
users in a program designed 
to explore the opportunities 
presented by small com- 
puters for the improvement 
of productivity in the small- 
business situation. For a 


experiment with graphics. 


t'onal? Yes, of course it would! 


receive 
1) 3-G Light Pen 


Apple) 
3) Sample program listing 


instructions 


games available 


TO PLUG IN AND USE. 


cluded 


B Jn his business, Al Zenker of Zenker 
Dentai tabs іп Penndel, Pennsylvania 
uses our pens for data entry. Harry ! G 3-G Company, Inc. Dept, BT 
Lee of Pittsfield, Massachusetts uses l 
the pen to select telephone numbers | 
to be dialed by his computer Thorwald 
Esbensen of Micro-Ed. Inc in Min- 
neapolts, Minnesota writes education 
software for the 3-G Light Pen Swiss 
Air Dispatch at Kennedy Airport in New 


yoice synthesizer to teach his students 
how to use computers In Holland, Jo- 
han Smilde uses a 3-G Light Pen to 


Don't Wait — order your pen today and 


2) Demonstration cassettes (with 
Professional TRS-80. PET and 
4) Complete documentation and 


5) Other Light Pen software and 
NO ASSEMBLY NECESSARY. READY 


Complete documentation so you can 
write your own program in BASIC. No 
machine language coding necessary 


All 3-G Professional models plug into 
machine ports. Economy modet piugs 
into cassette and batteries are in- 


schedule of times and places, 
contact The Information Ex- 
change, 1730 N Lynn St, 
Suite 400, Arlington VA 
22209, (703) 521-6209. 


September-January 
Twenty-nine Seminars from 
DPMA Education Founda- 
tion. The DPMA (Data Pro- 
cessing Management 
Association) is sponsoring a 
series of two-day, computer- 
oriented seminars. Data pro- 
cessing, software configura- 
tion management, computer- 
aided design and manufac- 
turing, computers and data 
communications, data base, 
integrated circuits, and soft- 
ware engineering are some 
of the topics that will be 
covered. For details on site 
locations and times, contact 
DPMA Education Founda- 
tion Coordinator, 5959 W 
Century Blvd, Los Angeles 
CA 90045, (213) 670-2975. 


FREE your keyboard — interact directly with the 
screen. Why waste time typing? Usea 3-G Light Pen. 


r тән wa un шә = Mail Coupon or Call Today for immediate Delivery e um um == um m 


1 
І 
| 
І 
York uses our peus to speed up its bus- | 
iness operations. Dr Richard Kerns П 
of East Carolina University incopor- 
ates our pen in a demonstration with a 
| 
| 
| 
(| 
| 


@ These peopie have discovered the be- 
nefits of using a 3-G Light Pen 
Wouldnt a 3-б Light Pen make your 
system more versatiie and more func- 


Remember, 3-G offers a 30-day | 
Rt. 3, Box 28A, Gaston, OR 971 19 unconditional Money back 1 
(503) 562-4492 GUARANTEE a 
TRS -80 Economy- TRS-80 Protess ona! PET Protess;ona! | ‘Apple Protessianal ! 
519.95 534.95 631.95 | 
Yes. | want to make my computer тоге versatile Rush me 3-G Light [ | 
Pens (Add $1 50 for mailing and handling — $6 00 foreign } n 
Enclosed 15 check or money order Master Charge Visa " Ж. ( 
Саға Мо Exp date - 
NAME - 
ADDRESS | : 
CITY STATE 2ІР | 


September 8-10 
Government Micrographics 
Conference and Exposition, 
Sheraton Washington Hotel, 
Washington DC. This event 
will feature over thirty ses- 
sions and a major exhibi- 
tion. Conference topics 
range from micrographics to 
general management. Write 
or call National Trade Pro- 
ductions Inc, 9301 An- 
napolis Rd, Suite 206, 
Lanham MD 20801, (301) 
459-1815. 


September 9-10 
The Thirteenth International 
Symposium and Exhibition 
on Minicomputer and 
Microcomputer Applica- 
tions, MIMI’80, Montreal, 
Canada. This symposium 
will cover communications, 
signal processing, data ac- 
quisition, control, robotics, 
education, hardware, 
languages, networks, and 


3 G LIGHT PENS FOR 
APPLE 


POINT PEN TO CORRECT ANSWER PET 


OREGON 
WASHINGTON 
MONTANA 
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other topics. It is being held 
in conjunction with the first 
IASTED International Sym- 
posium and Exhibition on 
Office Automation. For 
more information, contact 
Professor M H Hamza, Dept 
of Electrical Engineering, 
The University of Calgary, 
Calgary, Alberta, Canada 
І2М 1N4. 


September 11-13 
Internepcon Semiconductor 
International Exposition and 
Conference, Republic of 
Singapore. Featuring an ex- 
hibition of production 
machinery, tools, hardware, 
materials, and test in- 
struments, the show in- 
cludes conferences keyed to 
the needs of engineering, 
manufacturing, and support 
personnel of Southeast Asia. 
It is open to all persons 
engaged in electronics and 
semiconductor manufactur- 
ing. Contact Industrial & 
Scientific Conference 
Management Inc, 222 W 
Adams St, Chicago IL 
60606, (312) 263-4866. 


September 16-18 
Euromicro '80, London, 
England. Euromicro '80 will 
consist of scientific, short- 
notes, and industrial ses- 
sions. This annual inter- 
national event is highlighted 
by read papers and discus- 
sions. In addition, micropro- 
cessor-controlled robot mice 
will race against time or will 
show off their prowess in an 
"open world" environment 
when the European finals of 
the Amazing Micromouse 
Maze contest are held. For 
information, contact Lionel 
R Thompson, HSDE, Hat- 
field AL 109LP, England. 


September 16-18 
Wescon/80, Anaheim Con- 
vention Center, Anaheim 
CA. This year's show will 
include a large exhibition 
and a variety of talks cover- 
ing communications, com- 
puters and microprocessors, 
consumer electronics, 
energy, office automation 


CP/M compatible software 


SYSTEM MAINTENANCE 


DIAGNOSTICS 1: Easity the most comprenensive set of CP/M compatible 
system check-out programs ever assembled. Finds hardware errors in your 
System, confirms suspicions, or just gives your system a clean bill of health. 
Tests: 

* Memory * CPU (8080/8085/780) “ Terminal 

* Disk e Printer 

To our knowledge the CPU test is the first of its kind anywhere. Oiagnostics І can 
help you find problems before they become serious. A good set of diagnostic 
routines are a must in any program library. 

Minimal requirements: 24K CP/M. Supplied with complete user manual: 
$60.00 Manual alone: $15.00. 


ACCOUNTING 


ACCOUNTS PAYABLE/RECEIVABLE: A complete, user oriented package 
which features: 

automatic postings to general ledger (optional) 

accounts payable: * Check printing with invoice * invoice aging 

accounts receivable: • progress billing * Customer statements 

* partial invoice payments — * invoice aging 

The entire package is menu driven and easy to learn and use. It incorporates error 
checking and excellent user displays. This package can be used stand alone or 
with the General Ledger below. 

Supplied with extensive user manual: $200.00. Manual alone: $20.00. 


GENERAL LEDGER: A complete, user oriented package which features: 
* Accepts postings from external programs (i.e. AP/AR above) 
* Accepts directly entered postings 
* Maintains account balances for current month, quarter, and year and previous 
three quarters 
* Financial reports: trial balance, income statement balance sheet, and more. 
Completely menu driven and easy to learn and use. Excellent displays and error 
checking for trouble free operation. Can be used siand alone or with Accounts 
Payable/Receivable above. 
Supplied with extensive user manual: $200.00. Manual alone: $20.00. 
Both require 48K CP/M, terminal with cursor positioning, home and clear home, 
one 8" disk or Two 5" disks. CBASIC2 required. 


TEXT PROCESSING ——  —— —— 


TFS— Text Formatting System: An extremely powerful formatter. More 
than 50 commands. Supports all major features including: 

• left & right margin justification * user defined macros 
* dynamic insertion from disk file “ underlining and backspace 
TFS lets you make multiple copies of any text. For example: Personalized form 
letters complete with name & address & other insertions from a disk file. Text is 
not limited to the size of RAM making TFS perfect for reports or any big job. 

Text is entered using CP/M standard editor or most any CP/M compatible 
editor TFS will link completely with Super-M-List making personalized form 
letters easy 


Requires: 24K CP/M. 

Supplied with extensive user manual: $85.00. Manual alone: $20.00. 

Source to TFS in 8080 assembler (сап be assembled using standard CP/M 
assembler) plus user manual: $250.00. 


MAILING LIST 


SUPER-M-LIST: A complete, easy to use mailing list program package. 
Allows for two names. two address. city, state. гір and a three digit code field for 
added flexibility Super-M-List can sort on any field and produce mailing labels 
direct to printer or disk file for later printing or use by other programs. Super-M- 
List is the perfect companion to TFS. Handles 1981 Zip Codes! 

Requires: 48K CP/M. 

Supplied with complete user manual: $75.00. 


UTILITIES 


Utility pack #1: A collection of programs that you will find useful and maybe 
even necessary in your daily work (we did!). Includes: 
CMP: Compare two files for equality 
ARCHIVER Compacts many files into one. useful when you run out of directory 
entries. 
SORT Іп core sort of variable length records. 
XDIR: Extended. aiphabetical directory listing with groupings by common 
extension. 
PRIN? Formatted listings to printer. 
PG Lists files to CRT a page at a time 
...plus more . 
Requires: 24K CP/M. 
Supplied with instructions on discette $50.00 


Manual alone: $10.00 
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PROGRAMMING LANGUAGES 


FORTH: a full, extended FORTH interpreter/compiler produces COMPACT, 


ROMABLE code. As fast as compiled FORTRAN, as easy to use as interactive 
BASIC. 


SELF COMPILING: includes every line of source code necessary to recompile 
itself. 

EXTENSIBLE: Adds functions at will. 

780 8 8080 ASSEMBLERS included 

Single license, OEM licensing available 

Please specify CPU type: 780 or 8080 

Supplied with extensive user manual and tutorial: $150.00 

Documentation alone: $25.00 


ENHANCED ‘TINY’ PASCAL: We still call it ‘Tiny’ but it's bigger and better 
than ever! This is the Famous Chung/Yuen ‘Tiny Pascal with more features 
added. Features include: 

* recursive procedures/functions * integer arithmetic - CASE 


* FOR (loop) • sequential disk 1/0 * one dimensional arrays 
* IF... THEN... ELSE * WHILE * ‘PEAK’ & POKE 

* READ & WRITE *REPEAT ... UNTIL * more 

‘Tiny’ Pascal is fast. Programs execute up to ten times faster than similar BASIC 
programs. 


SOURCE TOO! We still distribute source. in ‘Tiny’ Pascal. on each discette 
sold. You can even recompile the compiler. add features or just gain insight into 
compiler construction. 

‘Tiny’ Pascal is perfect for writing text processors, real time control systems. 
virtually any application which requires high speed. Requires: 36K CP/M. Supplied 
with complete user manual and source on discette: $85.00. 


Manual alone: $10.00. 
—— SOFTWARE SECURITY 

ENCODE/DECODE: A complete software security system for CP/M. Encode/ 
Oecode is a sophisticated coding program package which transforms data stored 
on disk into coded text which is completely unrecognizable. Encode/Decode 
Supports multiple security levels and passwords. A user defined combination 
(One billion possible) is used to code and decode a file. Uses are unlimited. Below 
are a few examples: 


* data bases * general ledger * inventory 
• payroll files * Correspondence * accounts pay/rec 
• programs * tax records ‚ mailing lists 


Encode/Decode is available in two versions: 

Encode/Decode | provides a leve! of security suitable for normal use. 
Encode/Decode || provides enhanced security for the most demanding needs. 
Both versions come supplied on discette and with a complete user manual. 

Encode/Decode |: $50.00 

Encode/Decode Il: $100.00 Manual alone: $15.00 


INTERCOMPUTER COMMUNICATIONS 


TERM: a complete intercommunications package for linking your Computer to 
other computers. Link either to other CP/M computers or to large timesharing 
systems. TERM is comparable to other systems but costs less. delivers more and 
Source is provided on discette! 

With TERM you can send and receive ASCII and Hex files (COM too, with 
included convertion program) with any other CP/M computer which has TERM or 
compatible package. Allows real time communication between users on separate 
systems as well as acting as timesharing terminal. 


* Engage/disengage printer • error checking and auto retry 
• terminal mode for timesharing between systems • conversational mode 
• send files * receive files 


Requires: 32K CP/M. 

Supplied with user manual and 8080 source code: $110 00 

Manual alone: $15.00. 

CP/M Formats: 8" soft sectored, 5" Northstar, | 
5" Micropolis Mod It, Vector MZ 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 


-SuperSoft (answered only when technician is available) 


*CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 


First in Software Technology 
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and semiconductor 
technology, and more. Con- 
tact Wescon, 999 N 
Sepulveda Blvd, El Segundo 
CA 90245, (213) 772-2965. 


September 17-19 
ACM Small/Personal Com- 
puter Conference, Rickey's 
Hyatt House, Palo Alto CA. 
This symposium will blend 
contributed papers, panel, 
and informal discussions. 
Hardware and software 
topics involving theory, 
design, construction, 
marketing, and application 
will be included. Discussions 
will cover microcomputer 
applications in business, in- 
dustry, education, and the 
home. Details are available 
from Conference Chairman, 
Philippe Lehot, PLA, 976 
Longridge Rd, Oakland CA 
94610. 


September 18-21 
Mid-Atlantic Business and 
Home-Computer Show, DC 
Armory /Starplex, 
Washington DC. This is an 
end-user exposition featuring 
small- and medium-sized 


business systems, scientific 
and engineering computers, 
microcomputers, and 
electrotechnology. Contact 
Northeast Expositions Inc, 
POB 678, Brookline Village 
MA 02147, (617) 739-2000. 


September 22-25 
Software INFO, Hyatt 
Regency, Chicago IL. This is 
the first national conference 
and exhibit on packaged 
software held in the US. For 
more information, or to 
reserve space, call 
(312) 263-3131 or write Soft- 
ware INFO, Suite 545, 222 
W Adams St, Chicago IL 
60606. 


September 23-25 
Compcon '80 Fall, Capital 
Hilton Hotel, Washington 
DC. Sponsored by the IEEE 
(Institute of Electrical and 
Electronics Engineers), this 
show is concerned with 
distributed computing and 
related topics. Discussions 
will cover interfaces, stan- 
dards, and protocols; data 
communications and net- 
working; computer systems; 


62000. 


data bases; security; office 
systems; and more. Details 
from Compcon "80 Fall, 
POB 639, Silver Spring MD 
20901, (617) 879-2960. 


September 24-27 
The Tenth Annual Con- 
ference of the Society for 
Computer Medicine, San 
Diego Hilton, San Diego 
CA. This conference has 
been planned for physicians, 
attorneys, administrators, 
computer professionals, 
comptrollers, engineers, 
nurses, and anyone in- 
terested in the use of com- 
puters for patient care. Ses- 
sions on medical subjects, 
technical subjects and con- 
tributed papers on new 
research in computer 
medicine will be offered. For 
information, contact Society 
for Computer Medicine, 
1901 N Ft Myer Dr, Suite 
602, Arlington VA 22209, 
(703) 525-0098. 


September 25-28 
Mid-Atlantic Personal and 
Business Computer Show, 
Philadelphia Civic Center, 


The Miniframe is here and MicroDaSys has rt! Now you can own a complete 
mink omputer featuring the incredible power of the 68000 processor m a versatile 
turn-key system — ай at micro prices! The 68000 processor offers а 16 bit 
external and 32 bit internal data path, and has many architectural features 
previously found only m mainframe computers. The MD6BK single board computer 
offers the user all of the power of the 68000 in a complete minicomputer, 
combining mass memory , double density disk/Winchester controller, interrupt 
architecture, and тийе VQ The MD68K may easily be interfaced to a variety 
of bus adapters, allowmg the use of external peripherab, and RAM expansion 

to 16 Megabytes. The MiniFrame houses the MD68K, power supplies, ИО 
connectors and dual eight inch drives. Whether you are looking for the most 


Hardware: 
256K Bytes RAM 


Parity Checking 
Memory Management 


Sophisticated Firmware 


8 Parallel Ports 


Winchester Controller 
Dual 8” Floppies 
Multi-User, Multi-Tasking 
Winchester Option 
Bus Adapters Available: 


8 RS-232 Serial Ports IEEE 488 8-100 
Double Density Controller Intel $550 
ОЕС etc. 


advanced single board computer, or an amazing turkey system, the МОБВК and 


MiniFrame are for you! 


Software: 
DOS 
Resident Assembler 
Cross Assembler 
Linker 
Debugger 
Pascal 
BASIC 
etc. 


MD68K Single Board Computer $2395 
MiniFrame" with Dual Drives 


How To Order. 


By Mail: 


$3995 


By Phone: Cali (213) 731-0876 for VISA, MC and COD. 
Send check or money order. 


e 
М MicroDaSys P.O.Box 36275 , Los Angeles , CA 90036 ТМХ: 910-321-2378 
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Philadelphia PA. General 
admission for adults is $5. 
The show is being produced 
by National Computer 
Shows, POB 678, Brookline 
Village MA 02147, 

(617) 739-2000. 


September 25-29 
The Third World Computer 
Chess Championship, 
Brucknerhaus, Linz, Austria. 
This tournament will be a 
four- or five-round Swiss- 
style competition with par- 
ticipants restricted to com- 
puter chess programs. The 
current world and North 
American champion, CHESS 
4.9 of Northwestern Univer- 
sity, will return to defend its 
title. Also expected to par- 
ticipate are the former world 
champion, KAISSA, from 
the Moscow Institute of 
System Studies; MASTER, 
the current European cham- 
pion; BELLE, CHAOS, 
DUCHESS, and other pro- 
grams from Europe, the US, 
and Canada. For informa- 
tion in the US, contact Pro- 
fessor M M Newborn, 
School of Computer 
Science, McGill University, 
Montreal, Quebec H3A 2K6 
Canada. In Europe, contact 
Frederic Friedel, Haupt- 
strasse 28B, 2114 
Hollenstedt, West Germany 
(BRD). 


September 26-27 
Classroom Applications of 
Computers in Grades K thru 
12, Independence High 
School, San Jose CA. 
Tutorials, workshops, ex- 
hibits, and a trip to "Silicon 
Valley" will highlight this 
conference. The emphasis 
will be to inform teachers 
about the possible uses of 
computers in all areas of 
education. Contact 
Computer-Using Educators, 
c/o W Don McKell, In- 
dependence High School, 
1776 Educational Park Dr, 
San Jose CA 95133. 


September 30-October 2 
Computer Crime: Investiga- 
tion and Prosecution, San 
Francisco CA. This 
workshop is designed for 
security and law enforce- 
ment investigators, prose- 
cutors, attorneys, and com- 
puter specialists who have 


Radso Shack 


If you have a personal computer—or a computer 
terminal — CompuServe can bring a world of 
information into your home or small business. 


CompuServe 

CompuServe is a major computer services com- 
pany that has been serving top industrial and 
governmental clients for more than a decade. 
Now we're also applying our extensive computing 
capacity to the delivery of information services to 
your personal computer. 


The Information Service 


This exciting service is available in more than 250 
cities between 6 p.m. and 5 a.m. weekdays, all 
day weekends and most holidays. Cost? Only 
$5.00 per hour billed in minutes. All you need is a 
300 baud modem, and our complete information 
service is only a local phone call away. 


Welcome to CompuServe's information service. 


e News. Weather. Sports. Major regional news- 
papers. Plus international news services. 


e Finance. MicroQuote. Updates and historical 
information on stocks, bonds and commodities. 


e Entertainment. Theatre, book, movie and res- 
taurant reviews. Plus opera, symphony, ballet, 
dance, museums, galleries... 


e Electronic Mail. Create, edit, send and receive 
messages from any other CompuServe user ... 
nationwide. 
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CompuServe’s 
information 
service. 


A world of 


information 
available. 


CEE Right now 


ө Home & Educational Reference Service. Any- 
thing you want to know ... from encyclopedia in- 
formation to household tips. 


e CompuServe User Information. Іп case you 
need technical help ... and information on new 
services as they become available. 


e MicroNET. For the computer hobbyist. Software 
Exchange, line printer art gallery, challenging 
games, programming languages, word proces- 
sing, business & educational programs ... and 
much, much more. 


And this is just the beginning. CompuServe is 
continually adding to its list of available services. 
The world of electronic information isn’t coming 
tomorrow. It's here today. 


CompuServe is Available at 

Radio Shack® Stores 

Your local Radio Shack? Store Sells Com- 
puServe's information service. There are more 
than 6,000 Radio Shack? Stores and Dealers 
nationwide. Check with the outlet nearest you. 


Radio Shack is a division of Tandy Corporation. 


CompuServe 


Information Service Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 

(614) 457-8600 
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had training or experience in 
investigating financial or 
computer crimes. The fee is 
$575. For more information, 
contact Paul Shaw, Assets 
Protection Journal, 500 Sut- 
ter St, Suite 503, San Fran- 
cisco CA 94102, (415) 
392-2955. 


October 1980 


October 1-2 
Choosing and Using 
Microprocessor Develop- 
ment Systems, London Press 


There's only one originate /answer 
modem that gives you the performance 
and reliability of a direct connect 
modem with the portabilty and price 
of an acoustic. Novation's new D-Cat. 


D-Cat is the only direct modem 
that's FCC approved for handset jack 
connection with any modular phone. 
Use it at home or at work on a 50-pin, 
six line business phone. Talk to 
D-Cats, Cats, or any other Bell 103 


compatible modem. 


D-Cat also has all the features you 
want: full duplex capability, voice/data 


Centre, London, England. 
This seminar will present in- 
formation and practical ex- 
perience on which to base 
the selection and use of 
microprocessor-development 
systems. It will provide 
guidelines to answer ques- 
tions on the definition of 
microprocessor-development 
systems, what features 
should be looked for, how 
to analyze particular re- 
quirements, and what 
systems are commercially 
available. The program is 
intended for senior engineers 
and engineering managers 


» Everything 
you'll ever need 
in a basic, direct modem. 


monitor, up to 20 dB performance 
improvement over acoustic, hold 
function, privacy button, self-test, 
and a remarkable price. Only $199. 

But best of all, it's from Novation. 
The recognized world leader in 
personal communications. 


D-Cat.. 
кн 


Call for details: 


(800) 423-5410 


In California (213) 996-5060 


who have some knowledge 
of microprocessors. Contact 
the Conference and Courses 
Unit, Sira Institute Ltd, 
South Hill, Chislehurst, 
Kent BR7 5EH, England. 


October 1-3 
The Tenth International 
Symposium on Fault- 
Tolerant Computing, Kyoto, 
Japan. This meeting is 
devoted to the theory and 
practice of reliable com- 
puting and will cover design 
of fault-tolerant circuits and 
systems, analysis of system 
performance and reliability; 


Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shops, 


Novation, Inc., 


Computerland, and your focal computer store. 
18664 Oxnard Street, Tarzana, California 91356 
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applications of coding tech- 
niques, software reliability 
and testing, and more. For 
information and traveling 
arrangements, contact 
Secretary of FTCS-10, Dept 
of Applied Mathematics and 
Physics, Faculty of Engineer- 
ing, Kyoto University, 
Kyoto 606 Japan. 


October 6-8 
APL Users Meeting, Toron- 
to, Canada. This conference 
is aimed at APL users as 
well as those considering the 
use of APL in their systems. 
Speakers will present papers 
which discuss the practical 
use of APL. Managing APL 
resources, teaching APL, 
and APL programming 
techniques will also be 
covered. The registration fee 
is $180 (in Canadian funds), 
which includes a copy of the 
proceedings. For a brochure 
and registration material, 
contact Rosanne Wild, I P 
Sharp Associates Ltd, 145 
King St W, Toronto, On- 
tario, M5H 1J8, Canada. 


October 8-10 
Circulation Computer 
Systems Symposium, 
Chicago Marriott Hotel, 
Chicago IL. More than 425 
newspaper publishers, 
general managers, circula- 
tion directors, controllers, 
and data-processing 
managers are expected to at- 
tend this symposium. 
Workshop sessions will be 
held for participants who 
already have or who are 
considering automated cir- 
culation systems. For more 
information, contact 
American Newspaper 
Publishers Association, The 
Newspaper Center, POB 
17407, Dulles Airport, 
Washington DC 20041, (703) 
620-9500. 


October 14-16 
Minicomputer and 
Microcomputer Conference 
and Exposition, Brooks 
Hall/Civic Auditorium, San 
Francisco CA. Contact 
Managing Director, 
Mini/Micro Conference and 
Exposition, 32302 Camino 
Capistrano, Suite 202, San 
Juan Capistrano CA 92675, 
(714) 661-3301. 


StackWork's 


РОЯ! 


А full, extended FORTH interpreter/compiler produces 
COMPACT, ROMABLE code. As fast as compiled FORTRAN, 
as easy to use as interactive BASIC. 


SELF COMPILING ~ 
Includes every line of source code necessary to recompile 

itself. 

EXTENSIBLE CP/M* COMPATIBLE 

Add functions at will. SS 


Z80 & 8080 ASSEMBLERS included 


Single license 
Supplied with extensive user manual and tutorial: 
$150.00 

Documentation alone: $25.00 


Yo A. 


OEM's, we have a deal for you! 


CP/M Formats: 8'' soft sectored, 5" 
Northstar, 5 Micropolis Mod II. 


Please specify CPU type 
Z80 or 8080 SSS 


Ali Orders and General Information: ы \ 
SUPERSOFT ASSOCIATES J 
P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 

(answered only when technician is available) 


ьь 8. 


-SuperSoft 


First in Software м. \ 
«СР/М registered trademark Digital Research 
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llisc/3 


MART, INC. 


DO IT YOURSELF 


LOW-LOW PRICES 


ANADEX PRINTER, ОР-8000 .......... 825.00 
ANADEX PRINTER, DP-9500 .......... " ,425.00 
BASE Il Printer (complete with options) 645.00 
CENTRONICS 737 Matrix Printer ......... 825.00 
HAZELTIME 1520 .................... 1,319.00 
NEC Spinwriter 5510 (RO) ............ 2,643.00 
SOROC IQ 120...................... 745.00 
SOROC IQ 140 Assembled ........... 1,225.00 | 
ТІ 810 Basic (upper & lower case)...... 1,669.00 
ТІ 994 Personal Computer ............ 925.00 
LA 34 DEC Writer Teleprinter.......... 1,195.00 


CARTRIDGES DISKETTES • MAG TAPE • ACCESSORIES 


ADDS, CENTRONICS, HAZELTINE, IMSAI, LEAR SIEGLER, 
TECHTRAN, TI, VECTOR GRAPHICS AND OTHERS 


STORE HOURS: 9 АМ. - 5:30 P.M. Mon. through Fri. 
Call or write for quotes or information. 
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1840 LINCOLN BLVD., 
SANTA MONICA, CA 90404 
MART, INC. 


(213) 450-5911 


Marymac Industries Inc 


Radio Shaek 


AUTHORIZED SALES CENTER 


Save 10% 15% 
OR MORE 
DELIVERED TO YOUR DOOR 


Owned and operated by Marymac Industries Inc. Houstons only independent 
Radio Shack? dealer. Warranties will be honored by all company owned Radio 
Shack? stores and most franchise and dealer authorized sales centers. Store open 
Mon.-Sat. 10-7. We pay freight and insurance. Save state sales tax. Texas 
residents add only 5% sales tax. Brand new in factory sealed cartons. Reference: 
Katy National Bank. Call us for a customer reference near your city. Offered ex- 
clusively by Radio Shack? Authorized Sales Center 21969 katy Fwy., Katy 


| (Houston!) Texas 77450 , 
TRS-80 


Telephone 1-713-392-0747 
е гов BUSINESS, 


LEARNING 
AND 


4... 
ии лми 


аз bo te ем 


Special Limited Time Only 

Disk Drive 49.90 
Dehvered | 

(Cat #26- "160. 26 1161) 8 


Meet TRS-80's Big Brother! 
The New TRS-80 Model II 
We are located just 5 hours 


from the giant Tandy Com- 
puterware House in Ft. 


фон - 
'Protesnional 


We ve added a bigger more 
powerlui ‘brother’ to the 
TRS-80 tamity It's TRS-80 


Model 1: — a completely 
Worth, Texas. new microcomputer for 
Call business applications 
joe McManus 
Today 


f 
em CHARGE IT 
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October 16-19 
Midwest Personal and 
Business Computer Show. 
For more information on 
this exposition, contact 
National Computer Shows, 
POB 678, Brookline Village 
MA 02147, (617) 739-2000. 


October 26-28 
The Eleventh ACM North 
American Computer Chess 
Championship, Opryland 
Hotel, Nashville TN. This is 
a four-round Swiss-style 
tournament with par- 
ticipants restricted to com- 
puters. All of the best chess 
programs in North America 
are expected to participate. 
A maximum of twelve teams 
will participate. The 
deadline for entries is 
September 8, 1980. Contact 
Monty Newborn, School of 
Computer Science, McGill 
University, 805 Sherbrooke 
St W, Montreal, PQ, H3A 
2К6, Canada, (514) 392-8274. 


October 26-29 
International Data- 
Processing Conference and 
Business Exposition, 
Philadelphia Sheraton Hotel, 
Philadelphia PA. This con- 
ference is being sponsored 
by the Data Processing 
Management Association. 
Contact the Conference 
Coordinator, DPMA Inter- 
national Headquarters, 505 
Busse Hwy, Park Ridge IL 
60068, (312) 825-8124. 


October 27-29 
ACM Annual Con- 
ference—Previewing the 
Computer Age, Opryland 
Hotel, Nashville TN. This 
conference will focus on the 
computer technology, prod- 
ucts, and services that will 
come into general use during 
the 1980s. The technical pro- 
gram will be organized 
around the Association for 
Computing Machinery's 
(ACM) Special Interest 
Groups, with additional ses- 
sions for papers of general 
interest. Contact Dr Gordon 
Sherman, Technical Pro- 
gram Chairman, ACM ‘80, 
University of Tennessee 
Computer Center, Knoxville 
ТМ 37916, (615) 974-6758. 


October 27-30 
The Fifth International Con- 


ference on Computer Com- 
munications, Peachtree 
Plaza Hotel, Atlanta GA. 
The theme for ICCC/80 is 
“Computer Communica- 
tions: Increasing Benefits for 
Society.” More than one 
hundred speakers will pre- 
sent papers on applications 
and technical developments 
of computer communication 
and assess their worldwide 
implications for the 1980s. 
Fees are $175 for pre- 
registration and $200 at the 
conference. Contact 
ICCC/80, POB 280, Basking 
Ridge NJ 07920, (201) 
221-8800. 


October 28-30 
The Fourth Annual Interface 
West, Los Angeles Conven- 
tion Center, Los Angeles 
CA. More than one hundred 
fifty computer-related com- 
panies will exhibit their 
wares. The conference will 
offer programs on office 
automation and small- 
systems procedures for 
businessmen, plus data com- 
munications, distributed- 
data processing, and net- 
working for technically 
oriented managers. Many 
speakers will be featured. 
For further information, 
contact The Interface 
Group, 160 Speen St, Fram- 
ingham MA 01701, (617) 
879-4502 or call toll free, 
(800) 225-4620. 


October 30-November 1 
National Small-Computer 
Show, New York Coliseum, 
New York NY. Hourly lec- 
tures on data-processing and 
word-processing applications 
for small computers, exhibi- 
tions of hardware and soft- 
ware, and seminars on 
various aspects of computer- 
related news will be 
featured. A lecture schedule 
and basic information are 
available from the National 
Small Computer Show, 110 
Charlotte Pl, Englewood 
Cliffs NJ 07632, (201) 
969-8542. 


NOVEMBER 1980 


November 8-9 
The 1980 Personal Com- 


' puter Fair, Pacific Science 


Here's The Second Half ..... 


by 
балай А E Lien 


Е mi SHING 
єт PUBL. 

омео" трибой * "* 

T s Sed 421149 R^ 


Second Edition 


д Dee 
Sar оғао ‘ 


(soft cover) 


Written by the author of your Level II Users Manual, LEARNING LEVEL II picks right up where the Level 
I Manual leaves off. It even supplies the changes needed to make the Level | Manual compatible with your 
Level II TRS-80. 


LEARNING LEVEL II covers all Level II BASIC beyond Level I, plus much more. It shows you how to use 
the Editor, explains what the many error messages are really saying, and leads you thru conversions of 
Level I programs to Level II. 


Dual cassettes, the Expansion Interface with Real Time Clock, use of printers and other features are 
explained in the same easy-to-learn style that made the Level | Manual famous. LEARNING LEVEL II 
was created specifically for your Level II TRS-80! 


ABE SSS иш иш иш иш иш иш ишш 
zz. Yes, I want to LEARN Level ll! €S 


COMPUSOFT® PUBLISHING € 1050 Е В Pioneer Way » El Cajon, СА 92020 
(714) 588-0996 


Please send copies of LEARNING LEVEL МАМЕ 
| П. My check for $15.95 each + $1.45 P&H isenclosed. ADDRESS — SSS 
(CA addresses add 6% sales tax). CITY 
[| I understand my order will be shipped promptly and STATE... (. |. |. |. | | | |. 1. 
there is a 30 day money-back guarantee. ZIP CODE " 


% аы иш mm mm mmm mmm mm? 
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Start Small and Grow Big 


with our expandable multi-processor, multi-user system 


5100 Bus and CP/M 2.29 Compatible 


Hardware Features 
1 Each user has 15 own complete system con- 
sisting of CPU, memory, console & local printer 
2 Unlike MP/M* system there is no console 
speed degradalion as you add users 
3 Al! users share common disk storage and 
host printer 
4 Users can select either host ог local printer 
5 Up to 128 user terminals can be connected 
6 5-100 Bus compatible 
7 Each user has a hardware CPU reset-button 
If any of the users "crash" һе can reset his CPU 
B Interfaces to IBM3101 and other terminals 


Software Features 
1 UseofCP/M 2 2allows any CP/M compatible 
sottwares to be used 
2 DPOS/2 multi-user supervisor executive 
3 2 file protect modes (in addition to CP/M's) 
prevent "fatal embrace" and "interleaved update 
sequences " 
4 Automatic host printer spooling 


' 5 Messages can be passed among users 


OSM Computer Corporation 
2364 Walsh Ave. 

Santa Ciara, CA 95051 

(408) 496-6916 


MARK GORDON 
COMPUTERS 


DIVISION OF MARK GORDON ASSOCIATES, INC. 
15 KENWOOD ST., CAMBRIDGE, MASSACHUSETTS 02139 


(617) 242-2749 


(617) 491-7505 


SD SYSTEMS COMPUTER KITS 


* EXPANDORAM I (No RAMS) 


169.00 


ж VERSAFLOPPY CONTROLLER I .. 189.00 
* SBC-100 Single Board Kit 


* 780 Starter 


OTHER SPECIALS 


* 16K Memory Kit 
ж CAT Modem 


CALL COLLECT TO ORDER 


ORDERING INFORMATION 
We accept Visa and Mastercharge. We will ship C.O.D. certified 
check or money order onty. All orders must include 4 percent for 
shipping and handling. Massachusetts residents add 5 percent 


sales tax. 


The Company cannot be liable for pictorial or typographical inaccuracies. 
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Center, Seattle WA. The 
theme of this year’s fair is 
“Hands On.” The booths 
and exhibits will reflect this 
idea, and the public will 
have access to as many com- 
puters and terminals as 
possible. Contact the 
Northwest Computer Soci- 
ety, POB 4193, Seattle WA 
98119, (206) 284-6109. 


November 10-14 
The Fourth Annual Data- 
Entry Management Con- 
ference, Orlando FL. This 
conference will cover data 
entry, distributed process- 
ing, and word processing 
with emphasis on data 
entry, including human- 
machine interface. Contact 
Data Entry Management 
Association, POB 3231, 
Stamford CT 06905, (203) 
322-1166. 


November 18-20 
The Third Industrial Revolu- 
tion, McCormick Place, 
Chicago IL. This exposition 
and conference is devoted to 
development by manufactur- 
ing companies of systems for 
information management. 
Information may be ob- 
tained from Banner & Grief 
Ltd, 110 E 42nd St, New 
York NY 10017, (212) 
687-7730. 


November 19-21 
Comdex ‘80, Las Vegas Con- 
vention Center, Las Vegas 
NV. Comdex is a conference 
and exposition for indepen- 
dent sellers of small- 
computer and word- 
processing systems, 
peripherals, media, and sup- 
plies. Address inquiries to 
the Interface Group, 160 
Speen St, Framingham MA 
01701, (800) 225-4620, in 
Massachusetts call (617) 
879-4502. 


November20-21 
Western Educational Com- 
puting Conference, San 
Diego CA. This seminar will 
feature papers and seminars 
on the use of computing in 
higher education for instruc- 
tion, administration, and 
research. Contact Ron 
Langley, Director, Computer 
Center, California State 


University, Long Beach, 
1250 Bellflower Blvd, Long 
Beach CA 90840, (213) 
498-5459. 


November 20-23 
Northeast Personal and 
Business Computer Show, 
Hynes Auditorium, Boston 
MA. This is an annual ex- 
position open to the general 
public. The admission will 
be $5. Contact National 
Computer Shows, POB 678, 
Brookline Village MA 
02147, (617) 739-2000. 


November 21-23 
National Home Entertain- 
ment Show, New York Col- 
iseum, New York NY. Ex- 
hibits will cover video, 
photography, audio, games, 
and home computers. 
Seminars and demonstra- 
tions will be featured in this 
show. Contact United 
Business Publications Inc, 
475 Park Ave South, 
NewYork NY 10016, (212) 
725-2300. B 


An Error in Fifteen 


I enjoyed seeing my article 
"Fifteen: A Game of 
Strategy" appear in the June 
1980 BYTE (page 230). Un- 
fortunately a bug crept into 
the program (listing 1), and 
it will not run as listed. The 
problem is in line 720, 


which should read: 
"IF T2» 0 THEN 750” 


rather than “IF T2>0 THEN 
270". With this change it 
runs as it should. 

If the EXIT statements are 
dropped and the PRINT 
statements changed, then the 
program runs very nicely on 
a TRS-80 under Level II 
BASIC. 


John Rheinstein 
10 Gould Rd 
Lexington MA 02173 № 
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SURPLUS 


rset am | SELECT RIC” SPECIALI 


DISK OWNERS Just imagine; an ІВМ Model 725 "SELECTRIC" typewriter built into 


a complete table-top RS-232 terminal! These surplus terminals were 
formerly on lease and appear to be in good condition (we test ‘ет to 


^ ut make sure the printer is functional!) These fantastic BCD-Coded 
Never sort another disk file! terminals feature: 


e15" CARRIAGE • 134.5 BAUD 1/0 

0725 'SELECTRIC •88 Character Set 

eRS-232 1/0 °б Bit BCD CODE 

| 9132 COLUMNS eAttractive Case — : 
CREATE a new ISAM file Р eSim. to ІВМ 2741 eUpper/Lower SHIFT „сс 
OPEN an existing file eStd. Typewriter Kbd. ONLY ! " 

READ key and data from file eMAX: 15 CPS RATE 


With Creative Software's ISAM file handling routine, your files 
are always maintained in sorted order. 2K bytes of assembly 
language subroutines allow you to: 


WRITE key and data to file 910 Chars./Inch 546009 [ WW 
READNEXT key and data from file e Removeable Type Sphere в.“ 


* DELETE. hey and data fromifile While we will check out each unit, we MUST offer these unique 

e CLOSE file bargains “А5-/5”: Meaning they may need some service but are 

ә SUPPORTS up to 5 open ISAM files simultaneously basically operational. Add $20.00 for packing crate, you pay 
shipping on delivery. 


е ^ ALSO INCLUDES: Type ball. 1/0 circuit boards. power supply А some data. Sorry, no power 
Available for 16K or 32K CBM computers and 2040 disk units ДМ сша. 


$99.95 + $2.50 shipping —SPECIAL OFFER!!— 


Soon to be available for CBM 8016 and 8032 computers with 8050 disk | A mer. ОН the Full Price— 
drive. Manual available separately for $15.00 


"SELECTRIC"* PRINTER MAINTAINANCE MANUAL 
JUST IN" We now have available some excellent printer maintainance manuals These are 
ONLY 25.0 0еа. 
Б-Р ig An bg Гг тоғи 


Creative Sofiware 1 СЕ Associates, Inc. 


— n UE (617)372-8536 
X | 1 | , 117413 
Р.О. ВОХ 4030, MOUNTAIN VIEW, СА 94040 NEWTON Ne 03858 Ton UR m чт е 


eo! put 
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Control Your Life! 


Now have full computer control of up to 256 lights, ap- 
pliances and even wall switches without special wiring. The 
SciTronics REMOTE CONTROLLER permits direct control 
of the inexpensive BSR remote line-carrier switches sold by 
Sears, Radio Shack and many others. 


* Controls all 256 BSR remote switches — not just 16! 
e Hardware driven —requires minimum software 

® No ultrasonic link — prevents erractic operation 

е No BSR command module necessary 


Remote switches not included 


е Real time, crystal controlled clock available S-100 CONTROLLER BOARD $159. 
The controller comes complete with full documentation, sample software 5-100 REAL TIME CLOCK BOARD $139. 
and is designed to work with most of the popular computers including ENCASED CONTROLLER (TRS-80, Apple etc.) $184. 
any S-100 based system, TRS-80-1, Apple Il, Heath H8 and others. ENCASED CONTROLLER & 

REAL TIME CLOCK (TRS-80, Apple etc.) $269. 


Real time clocks are available for all of the above computer systems. 
When used with the controller, true time scheduling is realized. All 
clocks are crystal controlled and have battery backup for accurate and 
reliable operation. Interrupts allow Foreground/Background operation Send check or SciTronics Inc 
of two programs simultaneously. Clock data includes year, month Ion | 

; : ey order to: 
date, day of week, hour, minute, and second. и арс: = еи жени 


Applications: (215) 868-7220 


ө Make your entire home or apartment computer controlled 


APPLE CLOCK BOARD ONLY $109. 


к ды: | Please list system with which you plan to use controller. 
° Save energy by controlling lights & appliances Master Charge and Visa accepted. PA residents add sales 
е Control security systems & alarms tax. COD's accepted. 
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Exploring Ballistics with 
Your Computer 


Many sports are intricately іп- 
volved with the properties of objects 
lofted into the air and thereby com- 
mitted to the inevitable effects of 
gravity. Both players and fans relish 
golf's hole-in-one, the long bomb to 
the wide receiver in football, and the 
home run in baseball. In the case of 
target shooting, the path of the pro- 
jectile is of particular interest. How 
the bullet gets to the target is the pro- 
vince of physics, but where it lands 
resides solely in the skill of the 
shooter. BALISTIC is a program to 
calculate just where a bullet will go. 


Ballistics 

Ballistics is the study of the 
behavior of projectiles at various 
ranges. Of interest to shooters are the 
velocity, time of flight, drop, and 
drift at evenly incremented ranges of 
50 or 100 yards. Also of interest is the 
maximum height attained by the 
bullet above a horizontal line from 
the bore to a bull’s-eye, the trajectory 
above and below a line of sight at 
various ranges, and the energy of the 
bullet. 

A variety of factors influence the 
path of a bullet as it leaves the muz- 
zle; most important are muzzle 
velocity, gravity, and air resistance. 
Muzzle velocity is determined by in- 
ternal ballistics and factors such as 
bullet weight and bore diameter, bar- 
rel length, powder weight and burn- 
ing rates, and maximum pressures. 
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Robert W Jenks 
POB 962 
Islamorada FL 33036 


The calculation of these factors is 
beyond the scope of this article. Muz- 
zle velocity depends upon the direc- 
tion of the bore relative to the 
horizontal, since a velocity is formal- 
ly a vector quantity. As it leaves the 
muzzle, though, the speed of the 
bullet can be most easily measured 
with an instrument called a 
chronograph. Bore elevations at 
reasonable ranges are typically less 
than a quarter of a degree, and 
therefore are of negligible influence. 
The acceleration of gravity is depen- 
dent on latitude and altitude (and 
thus on the distance to the center of 
the Earth), and upon local rock densi- 
ty and underlying mass. This, too, 
tends to minor deviations: only 0.5% 
from the equator to the poles, only 
0.15% from sea level to 15,000 feet. 
The acceleration of gravity can be 
regarded as a constant 32.1725 feet 
per second per second in English 
system units. 

Air resistance is the most com- 
plicated factor, and its effect is depen- 
dent on the density of the air, 
temperature (and thus the speed of 
sound), wind velocity, and the prop- 
erties of the bullet—specifically, 
speed, sectional density (proportional 
to the ratio of mass to frontal area), 
and shape. Whereas gravity pulls the 
bullet toward the center of the Earth, 
air resistance acts as a drag opposite 
to its direction of motion at any in- 
stant. This effect of air resistance, in- 


dependent of gravity (under usual 
conditions), determines the time of 
flight to any range and the remaining 
velocity. The effect of gravity com- 
bined with the influence of air 
resistance determines bullet drop at 
any range. Therefore, the calcula- 
tions of the effects of the air naturally 
come first. 


Air Resistance 

The effect of the atmosphere is to 
push against the moving bullet. Be- 
cause a force acting on a mass results 
in an acceleration or deceleration, 
depending upon the force's direction, 
a bullet is decelerated at a rate pro- 
portional to the ratio of the drag force 
to the mass. For a standard projectile, 
this retardation R is related to a cons- 
tant À times a power m of the veloci- 
ty at any instant: thus К= АМ", It 
has been deduced that the retardation 
or drag (call it г) for any other projec- 
tile differing from the standard only 
in scale of size is directly proportional 
to a ratio of the standard projectile's 
deceleration to a factor known as the 
ballistic coefficient: thus r= К/С. The 
ballistic coefficient C for a bullet dif- 
fering in varying degrees of shape 
from the standard is, in turn, propor- 
tional to the ratio of the sectional 
density to a quality called the form 
factor (commonly known as i): thus 
C=(w/d?)/i. 

The form factor is usually 
disagreeably hard to calculate from 
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NEVADA 


For CP/M These powerful, easy touse 


Powertul subset of ANSI-74 COBOL APPLICATION PACKAGES 


dur are also available: 
rder now: 1. BUDGET PLAN REPORT 


All the elegant simplicity GENERATOR 

of COBOL is now affordable! Fantastic time saver and planning 
aid for beginning or established 
businesses. 

. PERSONAL FINANCIAL 

REPORTING 
Eye-opening insights of personal 
spending. 

3. LABELS for mailing lists. 

4. PRECOBOL (a preprocessor). 


REQUIRES only 16K RAM. ALL 4 in one BOOK! 
Arailable on & CP/M senor 
standard single density or edite a o і 
514" diskettes for North laa 

Star, TRS-80 Mod | and $ 24 95 
Superbrain. Other formats 

too! Manual alone $24.95. 


A 
MANUAL 


WE ACCEPT 


= ns КЕ. 
417 Computing master charge VISA 
p Francisco. СА 94192 : Cu PU 

(418) 664-1534 GO FOR IT! 


Ла CA add sales tax. CP/M trade mark of Digital Research. TRS-80 trade mark of Tandy Corp. 


р Anti-Static С 


Protect your computer and accessories. 


е Anti-static vinyl helps prevent static from 


damaging sensitive components and caus- 


ing faulty operation. 


° Double-fold stitching will not rip out and is 


unmatched for strength and long life. 
е Heavy gauge textured vinyl blends | 
with any decor and folds easily for Ж 
convenient storage. Pest 
° Over 1000 custom designs gua- 
ranteed to fit precisely. 


® 100% satisfaction guarantee 
means we stand behind our 
product. 


Yes, there are differences 
in Dust Covers. Differences 
which can be vitally 
important to the proper 
functioning of your system. 


At Cover Craft we've manufactured the 


highest quality Dust Covers for the electronics 


industry for more than six years. We've been 
selected by major equipment manufacturers 


to make covers for their products. Our covers 


are in use in every state and in more than 50 
countries. We know what it takes! 
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16 BIT S100 PROCESSOR 


The LDP88 single board computer is the first 16 bit 
processor to put the power of a 16 bit processor on 
the 8 bit S100 bus. The LDP88 is IEEE S100 bus 
compatible ensuring that the user has a large number 
of compatible board products to choose from. The 
LDP88 uses the Intel 8088 processor which is fully 
compatible with the 8086 instruction set. 


FLOPPY DISK CONTROLLER 


The LDP72 is an advanced floppy disk controller which 
relieves the processor of the time consuming disk con- 
trol functions. The LDP72 is also IEEE S100 bus com- 
patible and offers the following advanced features: 


@ Software selectable single or double density 

© Mix minifloppies with standard floppies 

€ Phase locked loop data separation for 
data reliability 

€ Controls up to 4 floppy disks 


Partial Kit Full Kit Assembled & Tested 


LDP88 $199.95 $349.99 $399.99 
LDP72 129.85 219.95 274.95 


Coming Soon: A disk operating system for the 
LDP88, LDP72 combination. 


MasterCharge and Visa accepted (Visa add 4 96) 
(Mass. residents add 5% sales tax) 


Lomas Data Products 
11 Cross Street 
Westborough, MA 01581 
Telephone: (617) 366-4335 


THE BEST 
DUST COVERS 
AT ANY PRICE 


% 


MOST PRICED 
$7.95 to $11.95 


PLUS POSTAGE AND 
HANDLING 


VISA-MasterCharge 


ч, Жо, 


So visit your dealer or contact Cover Craft for 
our latest catalog and list of over 200 dealers. 


COVER CRAFT 


P.O. BOX 555 * AMHERST, NH 03031 * (603) 889-6811 
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geometric properties alone, and is 
therefore inferred from the results of 
ballistic experimentation. But for 
ogival pointed bullets (ie: a bullet 
with a point shape defined by a cir- 
cular arc meeting parallel straight 
sides at a tangent, or spitzer) 
i=/(16n—4)/7n?, n=L?+0.25, n 
equals the ratio of arc radius to bullet 
diameter, L equals the ratio of bullet- 
head length to diameter (see reference 
1). Most bullets are ogival in shape, 
but serious changes in the form factor 
are caused by even small flats on the 
nose (such as hollow points or dents 
in soft-nose jacketed bullets), and no 


No typing skills required 

It's easier and more accurate to enter alphanumeric 

data with a BIT PAD than a keyboard. Now anyone 

can . 

€ Enter whole lines of characters with a single stroke. 

е Enter data directly from business forms by simply 
checking a box. 

е Enter variable alphanumeric data from a menu key- 
board. 

Take a printed form— price list, order form, loan or 
insurance application, laboratory request—lay it on the 
BIT PAD tablet and touch the pertinent items with the 
pen. The information is entered directly into your data 
processing system. 

Plus, the BIT PAD does even more. 


further use of this mathematical rela- 
tion will be made. 

Since the velocity of a bullet at any 
time is dependent upon the decelera- 
tion, which in turn is dependent on 
the instantaneous velocity, a differen- 
tial equation is involved. Since a 
change in velocity is dependent on the 
integral of acceleration, the use of the 
calculus is formidably indicated. 
Whereas given an initial muzzle ve- 
locity one might attempt to tabulate 
range and velocity for suitably small 
increments of time, it is easier to 
tabulate changes in range and time 
for suitably small decrements in ve- 


Try to describe a fluctuating business trend to your 
computer through a keyboard. With BIT PAD you simply 
trace the trend with the pen. Special keyboard menus 
can be created by the user to enter high level lan- 
guages, foreign languages or special symbols. 

Before you order any kind of data entry equipment, 
ask Summagraphics to give you the full story on the BIT 
PAD ONE. 

Summagraphics Corporation, 35 Brentwood Ave- 
nue, Fairfield, Connecticut 06430; or call Marketing De- 
partment, Peripheral Products (203) 384-1344. 


The BIT PAD 


alternative to 
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locity, and avoid the calculus entire- 
ly. Summations of these increments 
of time and range give the total time 
of flight to a given distance. To do 
this the values of the constants A and 
m in the equation = АУ" must be 
determined. 

Values for the constants A and m 
were determined by Russian Colonel 
Mayevski based on data compiled by 
the German firm of Krupp Armorers 
in 1881. These figures were converted 
into English units by Colonel James 
M Ingalls of the United States Army 
in the form of a famous tabulation 
known as the Ingalls Ballistics Tables. 

The standard projectile used in the 
Krupp firings was a spitzer-pointed 
projectile of 2-caliber radius, flat 
base, and an overall length of 3 
caliber. The shape of small-arms 
bullets today is similar enough to this 
standard projectile to allow the In- 
galls tables to closely predict their 
performance. It was found that the 
factors À and m varied with velocity, 
but could be taken as constants 
within suitable limits of velocity and 
still give accurate results. Thus eight 
ranges of velocity from 5000 feet per 
second (fps) to O fps, each with its 
own constants À and m, cover the 
range of small-arms bullets. The fac- 
tors A and M in listing 1 are these 
constants. Also available in the pro- 
gram are the constants to reconstruct 
the British Ballistic Tables of 1909: 
these seem to more closely agree with 
hand-loading data such as is in the 
Sierra Bullets Reloading Manual (for 
the reloading of cartridges by the 
shooter). 

To reconstruct the Ingalls or British 
tables, a standard projectile is as- 
sumed, with a Krupp-shaped nose, 
weighing 1 pound, 1 inch in diameter, 
and with an assigned standard 
ballistic coefficient of 1 and a form 
factor of 1 (since w/d?=1/1?=1). For 
а small change in velocity v—u—W 
(И initial velocity, W=final veloc- 
ity over a small change in velocities), 
and average velocity V=(U+W)/2, 
the time for the projectile to decel- 
erate from U to W is t=v/AV", and 
the distance over which it travels 
s=v/AV™~”. The total time to slow 
from a given muzzle velocity to any 
velocity W equals the sum of all these 
increments of time (T— t) and the 
total distance S — X s. 

The computer solves these summa- 
tions for any bullet, given either its 
ballistic coefficient or form factor 


Listing 1: BALISTIC, a North Star BASIC ballistic program. The workings of this pro- 
gram and the peculiarities of North Star BASIC are described in the text. 
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КЕМ ЖЖ 'BALISTIC* КҮ К Ы JEHKS 1979 MOD 9/10/77 *t 
GOSUB 1540\КЕМ (COUTFUT TO TERMINAL? 
LINE 79? 
DIM С%(50),Т‹10,2) 
С1=1\ А4=1\ у=9\ R3J-500 
CHR$ (27) sCHR$ (42) 
REM Жж INFUT FARAMETERS ЖЖ 


INPUT "CALCULATE BALLISTIC COEFFICIENT (YES/NO)? *, 1% 


IF I$-"'YES* THEN Е=1 ELSE F=0 
INPUT "INGALLS OR BRITISH 1909 TABLES? *',I$ 
IF I$(1»42-*INGAÁ* THEN Ғісі ELSE F1-0 
Т3-5941ЖҒ1 
Ғ1-29.53%.47ЖҒ1 
INPUT1 "WIND SFEEDS"sWi\ ! * Miles Fer Hour" 
INFUT1 "CROSS WIND ANGLE?":sA1\ ! ' Desrees From Brosdeide* 
Ы2-М1ЖС05(2Ж3.1415927Ж41/3602Ж88/60 
IF I$-*W* THEN 460 
INFUT '"CARTRIDGE:*"'»C$ 
INPUT1 “WEIGHTS "*sWN ! ' Grains" 
W=W/7000 
INFUT1 "CALIBER? ",П\ ! * 
IF F THEN 290 
INPUT “BALLISTIC COEFFICIENT: °С 
IF С<>0 THEN 260 
INPUT "FORM FACTOR: І 
IF С-0 THEN C-(C(W/D^2)/I 
IF 1=0 THEN I=(W/D72)/C 


Inch* 


INFUT "NON 5ТАМПАКП CONDITIONS (YES/NO) ?°,1$ 
IF I$<>"YES" THEN 460 
REM ЖЖ NON STANDARD ATMOSPHERIC CONDITIONS ЖЖ 
INPUTi "ТЕМРЕКАТЦИКЕ:"ЭТ35 ! * Пеятеезв Fahrenheit" 
INPUT1 "PRESSURE? *,Р1\ ! * Inches Mercury" 
INPUTL “ALTITUDES "*sA2\ ! * Feet” 
Т4-59-( 3.566Е-3)ЖА241ЖҒ1 
Р2-29.52-(8.581Е-4)ЖА24(8.602Е-%9)ЖА2724.47ЖҒ1 
АЗ-1%(3.073Е-%)ЖА24(6.371Е-10)жА272 
А4-АЗЖ(2-Р1/Ғ22Ж(734%4459.4) / (74+499, 4) 
С=С1жА4 
IF F THEN 430 
IN! "MODIFIED Ci *sZ5F3rCN\! 
GOTO 440 
Т3=59+1ЖЕ1\ Р1=29,53+,47ЖЕ1\ А2-0 
I-CW/D^2)?/C 


REM -- END OF ROUTINE -~-~ 
IF NOT Е THEN INPUT "ТО 500 OR 1000 YARDS? "R3 
R3zR3/500 


INPUT1 “MUZZLE UELOCITY:*,U1. ! * Feet Per Second" 
V2=V14V\R2=0 
IF NOT F THEN 540 

INPUT1 "КАМСЕ $" К1\ ! * Yards* 
R1-R1*3 

INPUT1 "FINAL VELOCITY$"*sV4\ ! * 

Ісі“ C=1\ GOTO 700 

КЕМ жж FRINT DATA ЖЖ 

* %,С%;, 

ТАВ(50) ,ІМТ(ЫЖ70004.5)»" Grains 

TAB(25)*"BALLISTIC COEFFICIENT: 

! TAB(30)**Based on “, 

Е F1 THEN ! "INGALLS";* IF NOT F1 THEN ! "BRITISH 1909°, 

" Ballistic Tables’ 

" WIND ",Х%5Ғ1,М1," МРН FROM "vsAls" Degrees CROSSWIND 

* TEMPERATURE “,Т3," Desrees Е PRESSURE ",75Ғ2,Р1» 

* Inches На ALTITUDE "'»X$»INT(A2)5»* Feet" 


Feet Per Second" 


"»XSSF3s:D»" Caliber’ 
"eC," FORM FACTOR: “,1,2% 


— 


аж. iuw iae i m t ъ С 


"RANGE VELOCITY ENERGY MAX HEIGHT DROP DRIFT TIME* 
"YARDS FT/SEC FT-LBS IN, IN, IN. SEC.” 
REM ЖЖ BEGIN TIME AND DISTANCE CALCULATIONS xx 

Ке-2жУ%С 

U2-2U2-2xU 


IF F1 THEN GOSUB 1350 ELSE GOSUB 1190 
51=5\ S-5tfK/CAXU2^CM-1)) 

Т1=Т\ Tz2T4K/(CAXU2^7M) 

IF Е АМП U2«UA THEN 790 

IF NOT F AND S>=R2 THEN 870 

GOTO 710 
REM ЖЖ RESULTS ОҒ BC/FF CALCULATION ЖЖ 
$S251* (8-S812)X*(U24U-UA) /(2XU) 
C=(R1/S)/A4 

I-(W/nD^2)/C 


! "BALLISTIC COEFFICIENT: *sX#SF32C 
| *FORM FACTOR? "»I»ZX 
C1=C\F=0\ GOTO 1090 
REM ЖЖ FRINT А ROW OF BALLISTIC DATA ЖЖ 
V3=(V24V) -2XUX CR2-8120/(S-81) 
E-U3^2*XW/32.1725/2 
Т2-Т1%4(Т-Т1)ЖХ(К2-512/Х(5-51) 
Т(К2/(15ОЖК3),О)-К2/3 
П1-(110.3482.7%93/91)ж7272 
Т(К2/(150ЖКЗ),1)=01 
W3-12XW2X*(T2-R2/U1) 


Listing 1 continued on page 274 
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Software 
Development 


Tools 
PASCAL/M™ 


The CP/M™ compatible language 
for 8” 8080/280 CPU's, NorthStar 
ж шы CDOS & ТН5-80 

od Il. 


e Random access files 

e Runtime debug support 

е Over 45 extensions to Standard 
Pascal 

e 9511A math chip version available 


$175. Manual alone - $10. 


REI 


NEW! CP/M compatible macro 
assembler for Z80, 8080/85, 6502, 
& 6800. 


FINALLY, one assembler that sup- 
ports all major 8 bit micros and 
runs under CP/M. ACT is available 
now in 8" soft sectored & NorthStar 
CP/M formats. 

COMING SOON: ACT FOR 
8086/88 & 6809. 


$125. Manual alone - $15. 


PEARL™ 


The application software 
generator. 


Pearl asks questions that a pro- 
grammer would have to answer to 
code the system. You answer the 
questions and Pearl uses built-in 
logic to construct both subroutines 
and mainline programs. The system 
then complies and executes your 
program code. 


е Level 1: For Personal Computing 
е Level 2: The Business Assistant 
- $350. 

е Level 3: Advanced Software 
Development - $650. 


CBASIC2™ required. 
Manuals alone - $25. each 


CBASIC2 


Latest release 2.06, CP/M2-MP/MTM, 
or TRS-80 Mod 1. Specify CP/M ver- 
sion & format (8” soft-sectored, 
NorthStar, Micropolis, TRS-80, etc.) 


$95. Manual alone - $15. 


DIGITAL 


MARKETING 
2670 Cherry Lane 
Walnut Creek, CA 94596 
(415) 938-2880 


Pascal/M & ACT are trademarks of Sorcim 
CP/M & MP/M are trademarks of Digital Research 
Pearl is a trademark of Computer Pathways 
CBASIC is a trademark of Compiler Systems 
TRS-80 is a trademark of Radio Shack 

Outside USA add $10 for postage & handling 
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Buy By Mail 
and Save! 


64K ВАМ, List $3345 

64K Quad, List $3995 
NORTH STAR Horizon I? 

16K D.D. Kit 


32K Assembled, List $2695 .... $2149 
Horizon 2 32K DD, Assm., $3095 $2439 
32K QD, Ass st $3595 ,... $2859 


т.‘ бын 


CROMEMCO 2-2, List 5995... $ 829 
System 2, 64K, List $3990 
System 3, 64K, List $6990 

ATARI® 400, List $630 
800, List $1080 

ТІ-99/4 List $1150 


DISK SYSTEMS 


THINKER TOYS? Discus 2D. $ 939 
Dual Discus 2D 
Discus 2+ 2, List $1549 


PRINTERS & TERMINALS 
PAPER TIGER IDS-440 
with Graphics Option 
CENTRONICS 730-1, List $995 . $ 
737, List $995 


INTERTUBE II, List $995 
PERKIN-ELMER Bantam 550.. 
TELEVIDEO 912C 


HAZELTINE 1420 
1500 


FLOPPY DISKS SPECIAL 
5%" Box of 10 ONLY $29.95 


ispeacify TRS-80, North Star, SuperBrain, etc.) 
Most items in stock for immediate delivery. Factory sealed cartons. 
w/tull factory warranty NYS residents add appropriate sales tax 
Prices do not include shipping YISA and Master Charge add 3% 


COD orders require 25% deposit Prices subject to change without 
notice 


Computers 
Wholesale 


P.O. Box 144 Camillus, NY 13031 


"m (31547225822 GS 


Listing 1 continued: 


940 ! ZSIs:INT(R2/3t,5) »XAOIy INT(USt.S50 » ZB8I s INTCEt. 5)» 
950 ! X10F1»48XT2^2»X8F1»D1»X7F1»M3»" “,76Ғ3,Т2 

960 R2=R24+1508R3 

970 IF МОТ(МОТ F AND К221500ЖК3) THEN 710 

980 REM жж TRAJECTORY TABLE ЖЖ 

990 INPUT1 "SIGHT ON АТ: "rR4\ ! " Yards *, 

1000 INPUT1 "SIGHT HEIGHT? °,Н\ ! * Inches" 


8“ ! 2771,Т‹(‹Х,0),\ NEXTN ! 
8\ ! Х7РТ,Т(Х,;2),\ NEXTN ! 


INFO» A=NEW AIR INFO» 


1010 FOR X=0 TO 10 

1020 Т(Х»22-Т(К4/(50ЖК3),12ЖТ(Х»02/К4-Т(Х,1)-НЖ(К4-Т(Х, 029 /RA 
1030 NEXT 

1040 ! “RANGE Yards 4,“ FOR X=0 TO 

1050 ! "TRAJECTORY In. “r\ FOR Х=0 TO 

1060 ! 

1070 КЕМ ЖЖ RESET FOR ITERATION.  W-NEM WIND 
1080 REM P=PRINTER» T=TERMINAL ЖЖ 

1090 5=0\ Т=0 

1100 INPUT I$ 

1110 IF I$-*W* THEN 140 

1120 IF І%-"А" THEN 320 

1130 IF I$-*T* THEN GOSUB 1540 

1140 IF I$-*P* THEN GOSUB 1550 

1150 IF I$-*P* THEN 1100\ IF I$-*'T* THEN 1100 
1160 GOTO 460 

1170 REM жжжжж DATA ЖЖЖЖЖ 

1180 REM ЖЖ BRITISH 1909 BALLISTIC CONSTANTS жж 


1190 IF V2>2600 THEN 1330 

1200 ТЕ V2>2000 THEN 1320 

1210 IF 9221460 THEN 1310 

1220 IF U271190 THEN 1300 

1230 IF V2>1040 THEN 1290 

1240 IF V2>840 THEN 1280 

1250 IF 92>0 THEN 1270 

1260 END 

1270 A=74422E-8\ M-1.6* RETURN 
1280 А-59929Е-12% M=3\ RETURN 
1290 А=23385Е-22\ M=6.45\ RETURN 
1300 A=95408E-12\ M=3\ RETURN 
1310 A=59814E-8\ Мғ1.8% RETURN 
1320 А=58495Е-7\ M=1.5\ RETURN 
1330 A=15366E-7\ M=1.67\ RETURN 
1340 REM 
1350 IF V2>3600 THEN 1510 

1360 IF V2>2600 THEN 1500 

1370 IF V2>1800 THEN 1490 

1380 IF 9221370 THEN 1480 

1390 IF 0251230 THEN 1470 

1400 IF V2>970 THEN 1460 

1410 IF V2>790 THEN 1450 

1420 IF 9220 THEN 1440 

1430 END 

1440 А-4.6761777Е-05% M=2\ RETURN 

1450 A=5.9353046E-O8\ M=3\ RETURN 

1460 A=6.3368148E-14\ М=5\ RETURN 

1470 A=9.5697809E-O8\ M=3\ RETURN 

1480 А=1.3160125Е-04\ M=2\ RETURN 

1490 A=1.2479524E-O3\ M=1.7\ RETURN 
1500 А-4.0648825Е-03% М=1.55\ RETURN 
1510 А=4.05Е-03\ M=1.551\ RETURN 

1520 КЕМ ЖЖ TERMINAL/PRINTER ООТРОТ 
1530 КЕМ FOR USE WITH NORTH STAR 


ЖЖ INGALLS BALLISTIC CONSTANTS ЖЖ 


ROUTINES 
[OS 3.2 ЖЖ 


1540 FILL 10559,3\ FILL 10567,2 RETURN 
1550 FILL 10559,5. FILL 10567,4\ RETURN 


1560 GOSUB 1550\ END 


over a suitably small change in veloc- 
ity of v=10 feet per second, or the 
program solves for the ballistic coeffi- 
cient and form factor given muzzle 
velocity and remaining velocity at 
any range by calculating the perfor- 
mance of the standard projectile and 
comparing it with the actual perfor- 
mance of the bullet under considera- 
tion. The answers are interpolated for 
maximum accuracy. 

These calculations are relevant for 
conditions of standard atmospheric 
density. Other conditions of air 
temperature, pressure, and water- 
vapor content may give a density dif- 
ferent from standard. Changes in 
altitude will influence all three fac- 
tors. These conditions have the effect 
of modifying the form factor. The 


factor for a temperature different 
from standard equals the ratio of the 
absolute value of the observed 
temperature to the absolute value of 
the standard temperature at the 
desired altitude. (In the English 
system of units, absolute temperature 
is measured in degrees Rankine. De- 
grees Rankine equals 459.4 + degrees 
Fahrenheit, :?R 2459.4-- Е.) The 
factor for a difference in pressure 
equals 2 minus the ratio of the 
observed barometric pressure to the 
standard barometric pressure (again, 
as would be found at the altitude). 
The altitude factor is inferred from 
experimentation, and for this I have 
used the same factor as in the Sierra 
Bullets Reloading Manual (reference 
2). Deviations from standard humidi- 


А Ballistic proportional part constant 

А1 Crosswind angle 

A2 Altitude above sea level 

A3 Altitude factor 

A4 Combined atmospheric factor 

C Current ballistic coefficient 

C1 Standard ballistic coefficient 

D Bullet diameter (caliber) 

D1 Drop 

E Energy 

F Flag to indicate calculation of ballistic 
coefficient 

F1 Flag to indicate choice of constants 

H Sight height above bore 

| Form factor 

K Simplified term for calculations 

M Ballistic exponent constant 

P1 Atmospheric pressure 

P2 Pressure factor 

R1 Final range 

R2 Incremental range for tables 

R3 Maximum range (in units of 500 yards) 

R4 Range at which sights are on 

S Distance 

S1 Previous distance 

T Time 

T1 Previous time 

T2 Interpolated time 

T3 Temperature 

T4 Temperature factor 

V Incremental velocity 

V1 Muzzle velocity 

V2 Average interval velocity 

V3 Interpolated velocity 

V4 Final velocity 

W Bullet weight 

W1Wind speed in mph 

W2Crosswind in fps 

W3Wind drift 

X Loop variable 

T( ) Trajectory table array 

C$ Cartridge identifier 

I$ Response to input request 


Table 1: Table of variables used in the 
BALISTIC program. 


ty are best ignored. And, indeed, few 
shooters are likely to hazard whirling 
a sling psychrometer on the range 
anyway. 

Standard conditions at sea level 
used for the Ingalls Tables are 30 
inches of mercury, 60? F, and air 66% 
saturated with moisture. This com- 
pares with the standard conditions 
for the tables in the Sierra Bullets 
Reloading Manual of 29.53 inches of 
mercury, 59° F and 78% relative 
humidity. The product of these fac- 
tors with the ballistic coefficient gives 
an amended ballistic coefficient. 


Bullet Path 

The trajectory of a bullet is conven- 
tionally taken to be the path tra- 
versed by the bullet in a vertical 
plane. This path, in turn, can be 
measured from various datum lines. 
When it is measured from the line of 
the bore and the bore is horizontal, 
the path is referred to as bullet drop. 


Now for TRS-80 Model Il, Sorcerer, H8 / H89 


Visual Editor 
You Customize The Most Valuable 
Development Tool A Programmer Can Have. 


Features: 

Screen oriented editor with status 
line. /n visual mode the screen 
continuously displays the region of 
the file being edited and a cursor. 
Changes are made by moving the 
cursor to any place in the file and 

ping in new text or hitting a 

unction key. These changes are 
immediately reflected on the screen 
and become the changes to the file. 

Full array of cursor movements 
with single key movement to begin 
and end of lines, tab positions. 

Function keys for character 
delete, line delete and allowing line 
splitting and concatenating. 

Very easy to use text move in 
visual mode with a text register. 

Flexible command mode allows 

lobal search and substitute, repe- 
titive editing operations, text move. 

Blocks of text are readily copied 
from one file to another. Files may 
be merged on input, split on output 
and other extensive file handling. 

Keeps up with the fastest typists! 

Extensive manual with sections 
for both the beginning and experi- 
enced user. (Our users say it is the 
clearest, best manual available). 


Special Features: 

Disk buffering can automatically 
perform Read/Write for files larger 
than available main memory. 

Tabs settable to any positions. 
Tab key inserts tab character or 
spaces to next tab position. 

Display of clearly marked contin- 
uation lines for text lines longer 
than a screen line. 

Convert assembler code fields 
and not comments to upper case. 


You Customize It: 

To Your screen size (even 40 or 
70 lines), screen address and key- 
board layout of function keys. 

Cursor - blinking, reverse video. 

Default Tab positions, special 
characters and various parameters. 

Scrolling methods. 

It is ideal for diverse hardware, 
i cer and applications. 

or OEMs too. 


Compatible: Memory mapped 
displays, including VDM, POLY, 
SSM, VIO. CRT terminals, H19, 
Hazeltine, ADM, etc. Also for 
Sorcerer, TRS-80 Model Il, H8 / 
H89, SuperBrain, Cromemco and 
others. 


CP/M is a trademark of Digital Rezearch Corp 
TRS-80 в a trademark of Tandy Corporation 


The Changes You Make on the Screen 
Become the Changes to the File. 


Compare with the other screen oriented editors. Some have most of VEDIT's 
features, fewer have the special features, but none are customizable like 
VEDIT. And don't be misled by our lower price! it's many features make it the 
fastest and easiest to use editor available for program development. It is well 
suited to Word Processing too. (Even users with other screen oriented editors 
and word processors tell us they prefer VEDIT.) 


Ordering: Specify your video board, CRT terminal type or microcomputer, the 
8080/Z80 or Z80 code version and disk format desired. 


Need a Fast and Reliable 24 X 80 Video Board 


Then you want the S-100 PIICEON V-100. It’s 1/0 mapped, doesn't take up 
memory space, yet runs at full processor speed. Full character set with lower 
case descenders. Fully assembled and tested by PIICEON, the company 
known by OEMs for reliability. It’s the ideal companion to VEDIT. 


Standard Package: For CRTs, Sorcerer, Model ІІ, PICEON ........ $110 
Memory Mapped Package: For Memory mapped displays ......... $100 
Manuali: Price refunded with software ригспазе................. $ 15 


PIICEON V-100: 24 X 80 Video display board, 1 Year Warranty $4 
PICKLES & TROUT CP/M: Super CP/M 22 for the TRS-80 MOD Il . . .$185 


VISA and MASTER CHARGE Welcome. Attractive dealer terms. 


CompuView Products Inc. 


1531 JONES DRIVE ANN ARBOR, MICHIGAN 48105 
CALL ANYTIME: (313) 996-1299 
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Now? 9» 


HOW TO BECOME 
A SUCCESSFUL 


COMPUTER 
CONSULTANT 


by LESLIE WELSON 


ESSEX PURLISHING 


$28. No. 16 


sultants ° 


FREE-LANCE 
SOFTWARE 
MARKETING 


м 
BJ. hORITES 


hERN PUBLICATIONS 


$30. Мо. 32 


ENTREPRENEURS 
NEEDED 


The shortage of knowledgeable dealers/distributors is the 41 problem of microcomputer 
manufacturers. Over 300 new systems houses wil! go into business this year, but the number falls 
short of the 1200 needed. It is estimated that the nationwide shortage of consuitants will be over 
3000 by 1981. The HOW TO manuals by Essex Publishing are your best guide to start participating 
in the continued microcomputer boom. 


HOW TO START YOUR OWN SYSTEMS HOUSE 


COMPUTER INDUSTRY. 


6th edition, March 1980 


Written by the founder of a successfu! systems house, this fact- 
filled 220-page manual covers virtually all aspects of starting and 
operating a small systems company. it is abundant with useful, 
real-life samples: contracts, proposals, agreements and a complete 
business plan are included in full, and may be used immediately by 
the reader. 


Proven, field-tested solutions to the many problems facing the 
small systems house are presented. 


From the contents: 

е New Generation of Systems Houses е TheSBC Marketplace * 
Marketing Strategies * Vertical Markets & IAPs е Competetive 
Position/Plans of Major Vendors * Market Segment Selection & 
Evaluation • Selection of Equipment & Manufacturer е Make or Buy 
Decision * Becoming a Distributor * Getting Your Advertising 
Dollar's Worth е Your Salesmen: Where to Find Them * Product 
Pricing * The Selling Cycle « Handling the 12 Most Frequent Objec- 
tions Raised by Prospects • Financing for the Customer * Leasing 
e Questions You Will Have to Answer Before the Prospect Buys  * 
Producing the System œ Installation, Accaptance, Collection œ 


Documentation • Solutions to the Service Problem * Protecting Your Product • Should You Start 
How to Write a Good Business Plan | 9 


Raising Capital 


HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT 
by Leslie Nelson, May 1980 


Independent consultants are becoming a vitally important factor in 
the microcomputer field, filling the gap between the computer 
vendors and commercial/industrial users. The rewards of the 
consultant can be high: freedom, more satisfying work and doubled 
or tripled income. HOW TO BECOME A SUCCESSFUL COM- 
PUTER CONSULTANT provides comprehensive background infor- 
mation and step-by-step directions for those interested to explore 
this lucrative field: 


е Established consulting markets е How to get started е itemized 
start-up costs • Are you qualified? « Beginning on a part-time basis 
е The Marketing Kit « Should you advertise? • Five marketing tips 
е Getting free publicity e How much to charge * When do you need а 
contract? е Sample proposals * Which jobs should be declined • 
Future markets е The way to real big money * Avoiding the legal 


pitfalls • How consultants' associations can help you % The National Register of Computer Con- 
How others did it: real-life sample cases • 


and much more. 


FREE-LANCE SOFTWARE MARKETING Jrd edition, June 1980 


Writing and selling computer programs as an independent is a 
business where * you can get started quickly, with little capital 
investment * you can do it full time or part time * the potential 
profits are almost limitiess. Since the demand for computer 
software of al! kinds is growing at an explosive rate, the conditions 
for the small entrepreneur are outstanding. 


This manual will show you how to sell your own computer programs 
using these proven techniques: ® direct to industries • through 
consulting firms • through manufacturers of computer hardware 
* in book form * mail order * through computer stores. It will 
show you how to profitably sell and license all types of software 
ranging from sophisticated analytical programs selling for thou- 
sands of dollars, down to simple accounting routines and games for 
personal computers. 


The book wil! guide you step by step through the process of 
marketing, advertising, negotiating a contract, installing software, 


training users and providing maintenance and support. It also contains sample software contracts 
that have been used in actual software transactions. Also included are tips on how to negotiate with 
a large corporation, ways of avoiding personal liability, techniques for obtaining free computer time 


and hints on how to run a free-lance software business while holding a full-time job. 


ESSEX PUBLISHING CO. Dept. 2 
Caldwell, N.J. 07006 


285 Bloomfield Avenue 9 


r9 


Order books by number. Send check, money order (U.S.$), VISA or Master Charge #. 


Publisher pays 4th class shi 
Canada, $5.00 in Europe, $8. 


[] No. 10 O No. 16 
Address 
City 
Card # 


pping: For Air Mail shipping add $2.50 per book in USA and 


elsewhere. N.J. residents add 5% sales tax. 


O NO. 32 O Check enclosed O Credit card 


State Zip 


———— a AGIR „бк... айй. 
For faster shipment on credit card orders call (201) 783-6940 between 9 and 5 Eastern time. 
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MORE THAN EVER IN THE MICRO- 
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In common parlance, the term “tra- 
jectory” is assumed to be referenced 
to the line of sight. This takes into ac- 
count the offset and angular dif- 
ference between the line of sight and 
the bore. As the crosswind effect 
usually has little or no component af- 
fecting the path of the bullet in the 
vertical plane, it can be treated 
separately. The combination of the 
motions of the bullet in the vertical 
and horizontal planes intersecting at 
the datum line fully describes its per- 
formance along the datum. 

If a rifle could be fired on the Earth 
surrounded by a vacuum, the bullet 
would begin to fall, and over a time, 
the distance it falls would exactly 
equal one-half the gravitational con- 
stant times the square of the time of 
flight. The effect of the atmosphere is 
to restrict the fall of a bullet. This 
does not imply that shooting through 
an atmosphere gives better perfor- 
mance than shooting in a vacuum, 
because, though the bullet drops less 
for a given time of flight, it takes 
longer to reach a given range, and 
thus the total drop for a given range is 
greater. A bullet fired in a vacuum 
would retain its muzzle velocity, as 
the absence of air implies an absence 
of anything to impede its progress. 

The British Textbook of Small 
Arms, 1929, likens the effect of the air 
to a simulation of a gravitational con- 
stant that decreases with range. 
Thereby the vacuum equation may be 
used, but using a different constant— 
f instead of g. This is approximated 
by the equation f=g—0.429g 
(M—W)/M, where W equals the ve- 
locity at the given range, and M 
equals the velocity the bullet would 
have at the same range had it been 
fired in a vacuum; for all ranges M 
would be equal to the muzzle veloc- 
ity. This equation is only a correla- 
tion with the facts and is not meant to 
actually explain the mechanism of 
bullet drop under the influence of air. 
But it is acceptably accurate down to 
velocities where W>M/3 (see 
reference 1). 

To determine an actual trajectory, 
the curve of the bullet path versus 
range is tilted up just enough so that 
the curve crosses a horizontal line 
(from the muzzle) at the given range 
where the gun is to shoot on target. 
This is effectively accomplished for 
small angles of elevation by subtract- 
ing from the drop, at the range, an 
amount proportional to the product 
of the bullet drop at the targeted 


range times the ratio of any range to 
the targeted range (o=d-—Dr/R, 
where o= modified ordinate relative 
to the horizontal, d=drop at any 
range, D=drop at targeted range, 
r=any range, R=targeted range). A 
table of discrepancies between the 
path of the bullet and the horizontal 
is modified for the difference between 
the angle of the line of sight and the 
horizontal (crossing at the targeted 
range). Thus O-o-h(R-—r)/R, 
where O- the ordinate from the line 
of sight, and h= the separation of 
sight and bore; h usually varies from 
0.75 to 2 inches. 

For any given target range, the 
maximum height reached by the bul- 
let above the horizontal while travel- 
ing to that range is H=48T? inches. 
Maximum height and midrange tra- 
jectory are nearly identical over the 
limits of practical shooting distances. 


Crosswind 

Though the effect of air resistance 
on bullet drop is somewhat odd, the 
effect of a crosswind is downright 
confusing. One would think that a 
bullet in a crosswind might do one of 
three things: it might quickly begin 
drifting with the wind if it were light 
relative to its lengthwise sectioned 
area, or it might resist the wind 
tenaciously if it were massive relative 
to this area, or, most likely, it should 
do a little of both; drifting to the ex- 
tent that it is light and resisting to the 
extent that it is massive. In any case 
its crosspath acceleration should ap- 
pear to be smooth as its sideways 
speed approaches that of the wind. 

In truth, though, a bullet will drift 
an amount equal to the product of the 
component of the wind perpendicular 
to the axis of the bullet multiplied by 
the difference between the time the 
bullet takes to reach any range and 
the time it would take to reach that 
range were it fired in a vacuum. This 
time of travel in a vacuum equals the 
range divided by the muzzle velocity. 
It is hard to believe that both a slow- 
moving bullet and a fast-moving 
bullet (ie: bullets moving slower or 
faster than the speed of sound) drift 
less for the same ranges than bullets 
moving more nearly at the speed of 
sound, even though the fast-moving 
bullet gets to the target sooner and 
the slow-moving bullet gets there 
later. A bullet fired at a speed faster 
than the speed of sound at first ac- 
celerates sideways moderately, then 
accelerates considerably in drift while 
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ARTIFICIAL P 
INTELLIGENCE S-100 SYSTEM 


“SHIVA®” is а highly-sophisticated VIRTUAL-PERSONALITY® multi-level multi- 
user multi-tasking executive (operating system) for S-100 based systems. It provides 
your microcomputer system immediately with power comparable to that of large 
frame maxi-computers for a remarkably small price, yet SHIVA® requires 
surprisingly little R.A.M. area, and is conversational!!! SHIVA’s® English-like 
input/output is interactive, dynamic, and may be reconfigured or expanded by the 
user. And SHIVA® gives you the freedom to expand indefinitely ... with tremendous 
hardware and software choice: SHIVA* supports hard disks and floppies... R.A.M. 
addressing beyond 64 kilobytes . . . time-sharing .. . multi-level user-reconfigurable 
password protection ... and features shell-commands similar to UNIX® in structure!! 
SHIVA® is compatible with C/PM® and C/DOS® for easy implementation and near 
universal software support!!! SHIVA® is available for 8080, 8085, MC6800, 6502, and 
780" -based systems. 
Versions are in development for ZILOG 28000> 16-BIT, INTEL 8086” and INTEL 
88002": 32-BIT PROCESSORS... 
And Omega Research® is dedicated to non-obsolescence and system superiority in 
software choice . . . . SHIVA® supports BASIC, FORTRAN, COBOL, а MACRO- 
ASSEMBLER, DATA BASE MANAGEMENT, ALGOL-60, PASCAL. ... interfaces 
in development for UNIX®, C, LISP, PL/I, APL, and ЕТ-1Ї®. 
And needless to say, SHIV А“ is very fast 
SHIVA® .... $350 -- Available on 8” I.B.M. Soft-Sectored Disks and 5" C/DOS® 
(Cromemco) Diskettes. Includes complete Documentation. . . 
M.C. & Visa orders accepted 
“SHIVA*,” "VIRTUAL PERSONALITY *," and “OMEGA RESEARCH" " are trademarks of OMEGA RESEARCH. 
"RT-11*" is a trademark of DIGITAL EQUIPMENT CORPORATION. 
" *" is a trademark of BELL LABORATORIES 
"" is a trademark of DIGITAL RESEARCH OF CALIFORNIA 
*" is a trademark of CROMEMCO, Inc. 
"Z-B0* " and "Z-8000" are trademarks of ZILOG, Inc. 
“INTEL*” is a trademark of INTEL CORPORATION 
No shipments prior to return of signed software 
license agreement. For detailed information on 
“SHIVA®,” send $1.00 postage and handling to: 


For Your 


OMEGA 
P.O. Box 479 
Linden, Ca. 95236 
(209) 334-6666 


‚ 9am to 5pm Mon.-Fri. 


CALIFORNIA RESIDENTS ADD 6% SALES TAX 


ШІ New Features. 


Relocatable Object Modules. 
Reduced Compile Time. AND MORE! 


Meet our new, improved Pascal/Z™ The true 7-80 
compiler that’s 5-10 times faster than P-code, and 
produces ROMable re-entrant code for true multi-tasking 
capability. 

Our new compiler adds features like variant rec- 
ords, strings and random access. Also included are an 
improved macro-assembler that generates Microsoft- 
compatible relocatable object modules; a linker/loader 
and source on the full library. АП six programs on a 
CP/M®-compatible disk , $395. (Other formats and OEM 
licenses available.) For more information, call or write. 


БУУУМ 
D N SÍ Inn чм 
Linn e SS КЕП 
Ithaca Intersystems. Inc., 1650 Hanshaw Road/PO. Box 91, 
Ithaca, МУ 14850) • 607-257-0190/TWX: 510 255 4346 


© 1980. Ithaca intersystems Inc. CP/M registered trademark of Digital Research 
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FOR QUALITY... 
RUN WITH HAYDEN 


New! DR. DOBB’S 
JOURNAI. OF COMPUTER 
CALISTHENICS & 


ORTHODONTIA Vols. 1,2 & 3 


The People's Computer Company 
eries) Vol. 1 reflects the changes that 
took place in personal computing in 1976. 
Vol. 2 (1977) chronicles the emergence of 
the small computer as a useful tool. Vol. 3 
(1978) looks at the growing interest in 
programming languages. along with 
articles on specialized applications and 
utilities. Vol. 1, #5475-0; Vol. 2, 
#5484-X; Vol. 3, #5490-4; each $18.95 


New! BASIC COMPUTER 
PROGRAMS IN SCIENCE AND 


ENGINEERING (Gilder) 


114 ready-to-run BASIC programs for 
the hobbyist and engineer. Programs 
include designing filters, attenuators. 
matching networks, and histogram 
programs. Other programs do standard 
deviation averages, means, and much 
more. #0761-2, $8.95 


New! PROGRAMMABLE 
POCKET CALCULATORS 


(Mullish & Kochan) An examination 

of scientific calculators pointing out 
special features, architecture, and 
programming techniques. Calculators 
covered are the: Novus Mathematician 
PR, Sinclair Scientific Programmable, 
HP-25, HP-55, HP-67, and more. 
#5175-1, $8.95 


Available at your local 
computer store! 
Or Call TOLL FREE, 24 hours a day, 
(1-800-827-3777. ext. 302)” TO CHARGE 
YOUR ORDER TO Master Charge or Visa! 
Minimum order is $10 00: customer pays 


postage or handling. 
“Егот Missouri. call (1-800-892-7655. ext. 302) 


Hayden Book Company, Inc. 


50 Essex Street. Rochelle Park, NJ 07662 


Price subject to change without notice. 
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Listing 2: This is a sample run of BALISTIC producing a calculation of bullet 
parameters. Note that the Sierra Handbook (reference 2) also gives the ballistic coeffi- 
cient as 0.285. Compare the velocities for standard conditions. 


RANGE 0 100 200 300 400 500 
VELOCITY 3800 3405 3045 2713 2405 2117 


REALY 
RUNSO 


ж 

CALCULATE BALLISTIC COEFFICIENT (YES/NO)? YES 
INGALLS OR BRITISH 1909 TABLES? BRITISH 
WIND SFEED:8 Miles Per Hour 

CROSS WIND ANGLE?:32 Dedrees From Broadside 
САКТКІП5Е:.22/250 

ШЕІСНТ: 55 Grains 

CALIBER’ .224 Inch 

NON STANDARD CONDITIONS (YES/NO) ?ҮЕ5 
TEMFERATURE:68 Dedrees Fahrenheit 
РКЕЅ50КЕ 5 29,00 Inches Mercury 
ALTITUDE:2150 Feet 

MUZZLE UELOCITY?3800 Feet Fer Second 
KANGE:400 Yards 

FINAL VELOCITY:2460 Feet Per Second 


BALLISTIC COEFFICIENT: .285 

FORM FACTOR: .550 

? 

TO 500 OR 1000 YARDS? 500 

MUZZLE VELOCITY:3800 Feet Per Second 


22/250 99 Grains ‚224 Caliber 
BALLISTIC COEFFICIENT: 2285 FORM FACTOR: «990 
Based on BRITISH 1909 Ballistic Tables 
WIND 8.0 MPH FROM 32.0 Dedrees CROSSWIND 10.0 FFS 
TEMPERATURE 59.0 Dedrees F PRESSURE 29.53 Inches Hs ALTITUDE О Feet 
RANGE VELOCITY ENERGY МАХ HEIGHT DROF DRIFT TIME 
YARDS FT/SEC FT-LBS ІМ. IN. IN. SEC. 
0 3800 1763 +0 "I «0 ‚000 
50 3601 1583 41 43 ‚1 .041 
100 3409 1419 03 1.3 0S . 083 
150 3224 1270 .8 3.0 1.2 ‚129 
200 3046 1133 1.5 5.5 2.2 .176 
250 2875 1009 2.5 8.9 3.6 „227 
300 2710 897 3.8 13.4 5.3 ‚281 
350 2552 79S 8.5 18.9 7.4 «338 
400 2399 703 7.6 25.8 9,9 .399 
450 2250 618 10.3 54,2 12.9 «463 
500 2107 542 13.6 44.2 16.4 ‚532 
SIGHT ON АТ:200 Yards SIGHT HEIGHT:1.5 Inches 
RANGE Yards 0 50 100 150 200 250 300 350 400 
TRAJECTORY Іп. -1.5 -.1 47 «8 -.0 -1.7 -4.4 -8.2 -13.3 


?А 

TEMPERATURE?68 Dedrees Fahrenheit 
PRESSURE: 29,00 Inches Mercury 
ALTITUDE:2150 Feet 

MODIFIED C .300 

TO 500 OR 1000 YARDS? 500 

MUZZLE VELOCITY:3800 Feet Per Second 


222/250 55 Grains ‚224 Caliber 
BALLISTIC COEFFICIENT: «300 FORM FACTOR; 922 
Based on BRITISH 1909 Ballistic Tables 

WIND 8.0 MFH FROM 32.0 Desrees CROSSUIND 10.0 FPS 

TEMPERATURE 68.0 Degrees Е PRESSURE 29.00 Inches на ALTITUDE 2150 Feet 
RANGE VELOCITY ENERGY МАХ HEIGHT DROF DRIFT TIME 
YARDS FT/SEC FT-LBS IN. IN. IN. SEC. 

о 3B00 1763 .0 .0 «0 . 000 
50 3611 1592 el .3 ‚1 ‚040 

100 3428 1435 oJ 1.5 "E 2083 

150 5252 1291 .В 3.0 1.2 ‚128 

200 3082 1160 1.5 5.5 2.1 4475 

250 2918 1039 2.4 8.8 3.4 ‚225 

300 2760 930 3.7 13.2 5.0 278 

350 2607 830 5.4 18.7 6.9 ‚334 

400 2460 739 7.4 25.4 9,3 «393 

450 232427 656 10.0 33.5 12,1 ‚456 

500 2178 579 13.1 43.2 15.3 «S23 
SIGHT ON AT:200 Yards SIGHT HEIGHT:1.5 Inches 
RANGE Yards 0 50 100 150 200 250 300 550 400 
ТКАЛЕСТОКҮ In. -1.5 -.1 «7 +. 8 +O ~1.6 -4.3 ~B,0 -12.9 


?Т 
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transiting the speed of sound (slowing 
down in its motion toward the 
target), and then settles back to drift- 


ing at small incremental velocities | TRS-80, PET, 
from there on. 
The logic behind the observations APPLE, SORCERER 


is that the amount of deceleration af- 
fecting a bullet traveling close to the Communications Interface Systems 
speed of sound is large (as a measure) 
due to turbulence. At both higher and 
lower speeds, the combined effects of 
base drag, skin friction, and nose 
drag are changing less over a given 
range, and so the bullet travels this 
distance nearer to the time it would 
take were it able to maintain its initial 
velocity. Were the bullet able to ar- 
rive at a given range in the time it 
would take if it could maintain its 
muzzle velocity, this would imply an 
absence of air resistance, an absence | 
of wind, and thus по drift. This sup- . Extensive User Manuals 

ports the dependence on the time dif- O From $129 

ference. Write or call for complete catalog 


Also affecting the horizontal path 
MACROTRONICS, inc. © m 


of a bullet is a gyroscopic effect caus- 


Г1бепа & Receive Morse Code / Radioteletype 
ГІ Teaches Morse Code! / Copies wire services! 
ГІ Complete Hardware & Software Package 


ing the bullet to point away from its | ЕЗ ага) 
initial line of flight. As the bullet falls, 1125 N. Golden State Blvd. / Suite G =ч 
additional air resistance appears on Turlock, CA 95380 (A) 66 
the bottom of the bullet. This leads to (209) 667-2888 / 634-8888 California residents add 6% tax 


asymmetrical torques around the We are experiencing telephone difficulties, please keep trying. 
center of mass which cause the bullet 
to attempt to tilt around a horizontal 
lateral axis, but because the bullet is 
spinning, the gyroscopic effect resists 
the turning moment and redirects it 
by 90°, thus causing the bullet to yaw 
and veer away from the line of the 


bore. The effect is minor and only || MAIL ORDER ONLY (212) 986-7690 


amounts to 6.7 inches at ard 
6 7 cnes 1000 y 5 Micro Computer Your One Stop For. . .Quality and Huge Savings 


for a 150-grain, full-jacket 30-06 “44 
Sha DISCOUNT. ке) 
AEN me А7 Ч Е Company 16K - $ 959 


The Program QUALITY • DELIVERY е SERVICE 3 „эю 
BALISTIC, listing 1, is written in 60 E. 42nd St. Suite 411 New York, NY 10017 , Ға 

North Star BASIC for use оп a North E——— ү 

Star Horizon computer and may need —=—. B me, 

modification for use with other | ча СОМОВ а“ 

BASICs. Ап exclamation point (1) is Е ER uL 3 ишк алка 

North Star BASIC shorthand for сыл x E шың е ілетін 

PRINT. The backslash (X) is the "- EE dud бик ae M 

multiple-statement-per-line separa- 800 - - 8050 - $1435 *32K add-in memory 

tor; commas separate print items. me: 8032 - $1495 only $10 with purchase 

Line 60 of the program sends the 

clear-screen command for a Soroc PAPER TIGER 

IQ-120 terminal, an Escape-asterisk 440G - $880 

(ESC-*) sequence. Lines 1540 and өз | ETC жа 

1550 modify the North Star BASIC | TEXAS zc иа 1740 pe 

disk operating system output routine кешіне INSTRUMENTS | 5510. $2795 1750 RO - $2795 

1750 KSR - $3170 

so as to reconfigure output to either 99/4 - $995 5520 - $2990 1730 - $2195 

the standard serial port (terminal) or - 

secondary serial port (printer), and | | МАП. ORDER ONLY =, ceur) SHIPPED FOB. мо PHONE (212) 986-7690 

thus doing away with the need for | | “егеу ай shipping and insurance charges except items marked with asterisk. Micro Computer Discount Co 


VISA, MasterCharge add 5% N.Y.S. Residents add appropriate sales tax. 60 E. 42nd St., Suite 411, New York, N.Y. 10017 


device designation parameters in all 
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PRINT statements. Lines 1540 and 
1550 should be replaced with ap- 
propriate routines or just RETURNs 
on all computers where such execu- 
tion might cause havoc. BALISTIC 
runs in 5300 bytes, but can be 
shortened by deleting spaces and 
remarks, and by merging statements 
onto fewer lines. BALISTIC may also 
be shortened by excising the routine 
for the constants of one or the other 
ballistic tables. 


Operation 

The program is self-prompting for 
the most part, as shown in listing 2. It 
operates in two major modes: 
simulating bullet performance based 
on parametric input or calculating 
normalized ballistic parameters based 
on experimental data (after which it 
returns to the simulation mode). 
Units are English, and terminology is 
characteristic of the shooting sports 
(7000 grains per pound). Pertinent in- 
formation is repetitively printed so 
that it is not lost in the shuffle. A 
suitably placed GOTO statement 
bypassing these lines saves paper 
when you are compiling records such 
as handloading information. 


M 


By Donald E. Knuth 


Praised by many critics as the best books in their field. The Art of Com- 
are part of a projected seven 
volume omnibus survey of computer science now being completed by 


puter Programming, Volumes |, Ii and Ill, 


Donald E. Knuth. 


A hypothetical assembly language called MIX has been developed by 
the author to illustrate programming examples throughout the series. MIX 
is easily convertible to other assembly languages. Prof. Knuth writes with 
style and wit (among many memorable quotes is one from McCall's 
Cookbook)! This classic work belongs on the reference shelf of everyone 


seriously interested in computer science. 
Please Check: 
LIVOLUME 1, FUNDAMENTAL ALGORITHMS 
a Hardcover #007-090 

UME 11, SEMINUMERICAL ALGORITHMS 
SEP. Hardcover #008-090 

UME 111, SEARCHING AND SORTING 
722pp. Hardcover #009-090 
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Programming? 
A Best Seller That 
Speaks for Itself 


| И 
p "м, 


THE ART OF COMPUTER PROGRAMMING 


When the computer prompts for 
the caliber, the bore diameter plus the 
depth of one groove is expected: the 
diameter of the bullet is a suitable 
alternate. If the ballistic coefficient, 
C, is not known, but the form factor, 
i, is known, entering 0 for С allows 
the computer to prompt for i. When 
the computer prompts for the max- 
imum range to which to calculate, 
any range may be entered, not just 
500 or 1000 yards. But when the pro- 
gram asks for the “SIGHT ON 
RANGE,” a range listed in the table 
must be used (other than 0). The 
question mark following the trajec- 
tory table prompts for an “A”, “Р”, 
“Т”, “W”, or a carriage return—for 
new atmospheric data, printer or ter- 
minal output, new wind data, or 
reiterate. 


Conclusions 

I hope all the major factors that af- 
fect bullet performance have been in- 
cluded, so that accurate results are 
possible. The greatest, though un- 


quantized, limitation is that the bal- 
listic coefficient changes with velocity 
for projectiles differing from 1 in 
form factor. The farther from stan- 


ы 


% % П] 


BITS, Inc. 

Books to erase the 
impossible 

P.O. Box 482 
Peterborough, N.H. 
03458 


Postage and handling 
$1.75 per book 


Please check: 

ГІ VISA D MosterChorge 
С] Check ar money order 
Call 24 hours a day: 
800-258-5477 

N.H. Residents 
924-3355 


$23.50 
$23.50 
$23.50 
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dard this deviation, the less accurate- 
ly will the calculated results match 
the real bullet performance, since the 
standard projectile will be less of a 
model for the actual bullet. Even so, 
the calculations tend to match actual 
performance within 1% for velocity 
and 2% for bullet path out to 500 
yards or more, and compare nicely 
with published cartridge manufac- 
turers’ information and reloading 
guide data. Do not expect especially 
accurate results for blunt-nosed 
bullets or slow-moving boattails, 
though. But the accuracy is probably 
consistent with random variations in 
the actual physical conditions such as 
spatial variations in wind speed and 
direction, air temperature and 
humidity, bullet imperfections and 
variations in weights, etc. Reduction 
of published data might indicate a 
mathematical relationship between 
bullet geometry and the way the 
ballistic coefficient changes with ve- 
locity, and thus the equations in the 
program might be modified for more 
universal simulations. 

See the references for other sources 
and additional information. 
Hatcher's Notebook is extremely in- 
teresting reading on a variety of 
shooting subjects. Other reloading 
guides are also valuable. 

So go ahead, load BALISTIC, and 
take your computer to the range. № 
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An Interrupt-Driven Real-Time 


Clock for the TMS 9900 


One of the first things many com- 
puter enthusiasts feel the need for is a 
real-time clock for their personal 
computers. 

With many different methods 
available for the computer to main- 
tain the time of day, I decided that 
any real-time clock should have a 
reasonably low software overhead 
and simple hardware approach. 


Processor Overview 

One of the 16-bit microprocessors 
now readily available to computer 
users is the Texas Instruments TMS 
9900. 

The TMS 9900 is a 16-bit processor 
using a memory-to-memory architec- 
ture that allows multiple register files 
(known as workspaces) to reside in 
memory. A workspace is defined as 


. Register 

. Register Indirect 

. Register Indirect 
with Auto-Increment 

. Direct (Symbolic) 

. Indexed 

. Immediate 

. Relative 


Thomas G Morris Jr 
861 St Mary Ave 
San Leandro CA 94577 


sixteen contiguous words of memory, 
addressable as registers RO thru R15. 
This method increases programming 
flexibility and produces a faster 
interrupt-response time than other 
processors have; a context switch 
may be performed without the use of 
a stack. 


Registers 
The processor contains three hard- 
ware registers. They are: 


€ program counter (PC) 
Ө status register (ST) 
€ workspace pointer (WD) 

The program counter contains the 
address of the instruction following 
the currently executing instruction. 


MOV НО,В1) 
MOV *RO,R1) 
MOV “ВО + .,H1) 


MOV RO, g Label) 
(MOV ВО, Q Label(R1)) 
(LI RO, > FFFF) 

(JMP $+ 3) 


Table 1: The 7 main addressing modes of the Texas Instruments TMS 9900 16-bit 
processor, given with assembler- mnemonic representation. Additional address- 
ing modes can be simulated by subroutines called through extended-operation 
(XOP) instructions. 
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The status register contains the cur- 
rent state of the processor (ie: flags 
and interrupts). The workspace 
pointer register points to the first 
word of the current workspace. 


Addressing 

The TMS 9900 has both word and 
byte addressing capability. The byte- 
addressing mode is internal to the 
processor and references the leftmost 
byte of a workspace register. There 
are seven main addressing modes. 
These are given along with the 
assembler mnemonics in table 1. 


Interrupts 

The TMS 9900 utilizes sixteen vec- 
tored interrupts. The interrupt vec- 
tors are contained in hexadecimal 
memory locations 00 thru 3C and 
consist of the interrupt workspace 
pointer and a pointer to the interrupt 
code. When an interrupt has been 
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Thomas G Morris ]r works for General Elec- 
tric as а minicomputer systems software 
analyst. His personal computer is a Technico 
Super Starter system with 32 K bytes of pro- 
grammable memory, 2 K bytes of program- 
mable read-only memory, and 2 K bytes of 
read-only memory containing a monitor and 
disk handler. Peripherals include an 8-inch 
floppy disk, paper tape reader, a Southwest 
Technical Products AC-30 cassette unit, and a 
Texas Instruments 733KSR terminal. 
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SORCERER SOFTWARE MAURO PROAC МР-250 PLOTTER - $695 


with L2D Plot package - $795 
SYSTEM 2 by Richard Swannell, loads into the top of available НАМ and becomes an integra! рагі of the BASIC W [ t h L2D % | ЗР р ac k g g es = $950 


language All commands are single keystroke SYSTEM 2 is written in 280 and provides the following features 
SCREEN EDITOR Use the editor to inseri, replace, delete or rubout characters in your BASIC program Watch the 
line change on the screen! Gone are the days of typing m a whole іле to change one character! 
FUNCTION KEYS. SYSTEM 2 allows 12 keys to be programmed to represent one or more characters or up to 
several lines of text each! After a key 5 programmed, by simply hitting key, all the text is sent to the processor 
just as if you typed it in on the keyboard! Function keys may be used tn all modes of operation, including the 
edior This feature 15 handy for lengthy andlor often used commands and may include multiple statements 
RENUMBERING ROUTINE. With a single keystroke your program is renumbered Starting line number and 
increment may be changed 
BASIC BUFFER PROTECTOR. SYSTEM 2 sends a (CR) when the BASIC BUFFER is full Ths prevents BASIC Кот 
crashing 
PRINTER ORIVER. Simply hit СТАЕ P to direct output to Cantrorucs printer 
АММА ROUTINE. |} NEW or CLOAD are typed, or RESET rs lut by mistake, your program may be recovered This 
5 à safety device 
OTHER FEATURES 
RUNSTOP stops execution until any other key is hit 
CLEAR clears screen then sends а (CRI. Hit CLEAR to start on ‘new page’ 
CTRL characters such as ESC, LF and CLEAR don't return 7SN ERROR 
- RUB doesn't require the SHIFT key to be depressed This quichens editing 
Includes а Real Time Random Number Generator 
Returns automatically te BASIC after TAPE CAC ERROR white CLOAQmng 
Suppresses premature CRLF Normally. if RUB is used extensively whde typing in a BASIC Әле, the cursor мий 
drop down to the next line before reaching the end of the current une. SYSTEM 2 prevents this. - 
SYSTEM 2 requires 2K of memory and is available іп 8. 16. 32 & 48K versions $35.50 
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MAURO PLOTTER - Uses 11° " 8-1/2* or any [ength paper. 
Respiutlon 15 200 steps per Inch. 0.005” tracking error. 
Mauro X-Y vector software with pen contro! 15 avaloble 
for 8060/2780, 6502, & 6800 mlcra-praocessors. Requires 3 
bits of o parolle! output port. LE, TRS-80, and RS232 
RS232 PRINTER DRIVER. Requires 250 bytes of memory and 13 relocatable Suitable for MONITOR, STANDARD Interfaces are ovoloble as 1/0 Options. 
BASIC WORD PROCESSOR РАС 8 DEVELOPMENT PAC Stores each character in а buffer then sends the whole hne 


at once, which solves timing problems $10.00 LERPRC SOFTWARE ~ Supparts completa 20 & perspective pict- 


Ing, Including ASCII and curve genaration. fivallabie os 
уе ІІткітд {fbrartes (1.80) for MICROSOFT compatible 
software products, FORTRAN-80,  COBOL-80, COMPILER BASIC, 
and MACRO- 80 In CP/M sompatibin flias un 8* 18М-3'740 disks 
оғ 3c1/4* NORTHSTAR rormattad disks. 


COMBINED SYSTEM 2 & RS232 PRINTER DRIVER SYSTEM 2 with the RS232 printer driver instead of Centronics 
printer driver 


LUNA LANDER. Wntten in 280 and Basic and requiring 18K, LUNA LANOER uses graphics to the ІШІ Land you craft 
on the moon in real time But be careful to land softly, otherwise you will see your LANDER crumple before your very 


eyes! iat} - ХУ piot pockuge.  Uontalas cvor 20 ertries, 


Includ?ng СЕЙ СОМ? compatibíe calis such os PLYT ard 


SYSTEM SOFTWARE 


1 Kent Street, Bicton, 6157 Australia 


122 Perspective piot pazsage. Contains over “О 
entries. Copoble of XOOMI'G, FLY-DOYS, ANIMATION 
пай much more. (Saa self portrait obove). 
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lO Hz 


ENABLE 


+5V 


DISABLE 


оу 
RESET 


30 nS MINIMUM 


FROM BUFFERS ON 1С3 
(60,10, OR I Hz) 


60 Hz 


Figure 1: Schematic diagram of the circuit for the real-time clock, with enable, reset, 
and disable states shown. ІСІ (a 7490) is wired in a divide-by-6 configuration. 


detected, all lower-priority interrupts 
are inhibited until the current inter- 
rupt has been dismissed. The only ex- 
ception to this is the reset function 
(which has a priority level of 0). 

When an interrupt has been de- 
tected, a context switch is performed 
by fetching the new workspace 
pointer and program counter values 
from the appropriate interrupt vector 
locations. During this same time 
period, the old workspace pointer, 
program counter and status registers 
are saved in the new workspace regis- 
ters R13, R14, and R15 respectively. 
When the interrupt has been dis- 
missed by the interrupt subroutine, 
the processor is returned to its 
preinterrupt state by issuing a return 
(RTWD) instruction. 


Input/Output 

The TMS 9900 employs a direct 
input/output (I/O) interface method 
which is designated the communica- 
tion register unit (CRU). The com- 
munication register unit provides for 
a maximum of 4096 bits of I/O capa- 
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bility. From 1 to 16 bits may be set or 
reset at a time; additionally, single 
bits may be tested for their value. 


Clock Hardware 

The heart of the clock assembly is a 
crystal-controlled, 60 Hz time-base 
generator sold by many electronic 
firms. The time-base generator pro- 
duces an accurate square wave with a 
50% duty cycle, which is fed through 
ІСЗ, а 7404 inverter (see figure 1). 
This buffered signal is then directed 
to IC1 (7490), which is set up as a 
divide-by-6 counter. The resulting 10 
Hz signal is then divided by IC2, pro- 
ducing the final 1 Hz frequency. 

The 10 Hz and 1 Hz frequencies are 
buffered by IC3 and made available 
for use as the minimum interrupt 
rate. One of the three rates is then 
directed to the clock input of ICA, 
which produces the necessary latched 
output. IC4 (7474 dual-D flip-flop) is 
needed to guarantee that an interrupt 
will not be missed, regardless of the 
level chosen. The exception: if a 
higher-priority interrupt monopolizes 
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FROM 
COMMUNICATION 
REGISTER 

UNIT PORT 


О LATCHED 
OUTPUT TO 
ІМТ/І 


Number 


INTERVAL TIMER 


ZERO 

INTERVAL 

TIMER INTO RO 
RETURN RETURN 


Figure 2: Flowcharts of routines to operate 
interval timer. 


the processor for longer than the 
basic interrupt rate, the low-priority 
interrupt may suffer. 


Hardware Interface 

The clock interface to the computer 
consists of a simple 2-wire hookup. 
One wire from the communication 
register unit port is connected to pin 1 
of IC4, clear (CLR), via two sections 
of the 7404 inverter IC3. This connec- 
tion provides both the reset and the 
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OF 8080, 8085, OR 780 COMPUTERS 
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at discount prices 
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DISASSEMBLER — Disassemble machine code into stan- 
dard source language. Modify or relocate existing programs 
such as DOS or BASIC using your existing assembler (not 
included). Disassembles any 8080, 8085, or Z80 code, in- 
cluding embedded data blocks and  "''trick' codes. 
Generates symbol and label tables. 


EX80M217 $75.00 
EX80M217D $12.50 


ALL EXCOM products are fully supported and warranted indefinitely against 
original defects. Available on single or double density NORTHSTAR 5%’' 
diskettes, 300 or 1200 baud cassettes {specify}. Washington residents add 
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Computer Suppliers, Inc. 
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Mini Computer Suppliers, Inc. 
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INCOME TAX SYSTEM 
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Our system, which prepared 500,000 1979 returns, features the following: 
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Software control of text position on page. Makes 
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adjustable printers. 
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. Full interactive user control, іп tax-form language 9. 
only, line by line. 

. Screen display of full 1040 and al! schedules, prior 
to printout. 


. Change of a single amount item automatically 
changes and re-computes entire return. 


4. All printout formats IRS and state approved. 
. Stores Preparer’s Identification for automatic print- 
ing at bottom of page 2. 
. Built-in Validation Check tests entire system, hard- 
ware and software. 
. Special Printer Adjustment routines, Line Length, 
etc. 


. Selection of closed or open output formats—for 
standard Form 1040 or open name-box types. 


12. 
13. 


14. 


Your choice. 


. Automatically computes: Tax - SDI Overpayment - 


Wages Total from W-2's - Earned Income Credit 


- Income Averaging - Maximum/Minimum Tax - Least 
Tax Method - All Percentage of Income Limitations - 
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Ful! support through the tax season— no charge. 


Inexpensive yearly updates in accordance with tax- 
law changes. 

Modular construction— lets you order only the type 
and size system you need. 


PRICING STARTS АТ $189.95 (1040 & SCHEDULE А) 
25-Page Descriptive Manual $7.50 (Refunded on Order) 


Minimum System Required: Model 1, 32K, 1 Disk Drive 


CONTRACT SERVICES ASSOCIATES 
706 SOUTH EUCLID * ANAHEIM, CA 92802 » TELEPHONE (714) 635-4055 
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(Plus Shipping) 

We have orchard fresh Apple 
products ready to ship. Immedi- 
ate delivery. Send cash or 
cashiers check for quick ship- 
ment. Orders with personal 
checks shipped after bank 
clearance. 


16K UNITS...... $899 
32K UNITS...... 

48K UNITS..... $1099 
Apple Disk Drive $550 
Pascal Language Card 


$450 
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disable signal to IC4. By momentarily 
bringing this line low, the current in- 
terrupt is dismissed, and further inter- 
rupts are enabled. However, if this 
line is held low, all clock interrupts 
are inhibited until pin 1 of IC4 is once 
again a logic 1. The other connection 
is made between pin 6 of IC4 (О) and 
one of the interrupt inputs of the 


GET AODRESS OF 
WHERE TIME IS 
KEPT, PLACE IN 


RO INCREMENT 
RETURN ADORESS 


MOVE VALUE 
TO HOURS, 

INCREMENT 
ADDRESS RO 


MINUTES 
«60 AND MIN- 
UTES > 0 


MOVE VALUE 
TO MINUTES, 
INCREMENT 
ADDRESS RO 


SECONDS 
<60 AND SEC- 
ONDS 2 0 


MOVE VALUE 
TO SECONDS 


INITIALIZE 
RATE TIMER, 


ENABLE CLOCK 
INTERRUPTS 


RETURN 


Figure 3: Flowchart of procedure that sets the clock. 


r = 
l | CLEAR T 


computer, line 1 in this case. This line 
signals the processor that an interrupt 
has been requested by an external 
device, and is active low. 


Software 

The software necessary to drive the 
real-time clock is shown in listing 1. 
To set the time of day and enable the 


ZERO HOURS, 
MINUTES, AND 
SECONDS 
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© Supplied On 2-8” CP/M* Compatible Disks Associates 
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clock hardware, a call is made to the 
entry point STIM. This call instruc- 
tion is followed in memory by the 
address of the memory location 
where the time of day may be found. 
This address pointer is placed into 
register RO and the return address set 
by the first line of STIM code. The 
value to be used for hours is then 
compared to the maximum value 
allowed (eg: 24 for a 24-hour 
clock). The same sequence of events 
occurs for both the minutes and 
seconds values. If the number to be 
used is greater than the maximum 
allowed or is negative, no further 
testing is done. Instead, the clock is 
cleared, the hardware is enabled, and 
a return is made to the calling 
routine. The calling routine must then 
set the interrupt mask to allow inter- 
rupts at the chosen level. 

To obtain the time of day, a call to 
the GTIM routine is made. The call 
instruction is followed by the address 
of the memory location where the 
time will be stored. 

To access the interval timer, the 
entry points of STCLK and RDCLK 
are used. STCLK will reset the timer 
to 0, and RDCLK will place the cur- 
rent value of the interval timer into 
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TIME INCREMENT 


RETURN ADDRESS 


MOVE HOURS 
INCREMENT 
ADDRESS RO 


MOVE MINUTES 
INCREMENT 
ADDRESS RO 


MOVE SECONDS 
RETURN 


the caller's RO. 
When the clock hardware generates 
an interrupt, control is transferred to 
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RESET/DISABLE 
INTERRUPTS 


INCREMENT 
INTERVAL AND 
RATE TIMERS 


RATE > NO 


FREQUENCY 
P 


ZERO RATE 
INCREMENT 
SECONDS COUNT 


SECONDS 
260 
P 


ZERO SECONDS 
INCREMENT 
MINUTES COUNT 


ZERO MINUTES 
INCREMENT 
HOURS COUNT 


ZERO HOURS 8 


1 
ж 


RE-ENABLE 
INTERRUPTS 


| Department 


Figure 5: Flowchart of procedure for deal- 
ing with a clock interrupt. 


Figure 4: Flowchart of routine that reads 
the clock. 
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the entry point CKINT. The interrupt 
is then reset, and further clock inter- 
rupts are inhibited by holding the 
clock line of the communication 
register unit low. Next, the interval 
timer is incremented, as is the rate 
counter. The rate counter is then 
compared to the basic clock frequen- 
cy. If the result of the comparison is 


less then 0, interrupts are reenabled 
and the interrupted program ге- 
sumed. If the result is greater than or 
equal to 0, the rate counter is reset to 
O and the seconds counter is incre- 
mented. The same process that was 
used for the rate counter is then ap- 
plied to the seconds, minutes, and 
hours counters. Lastly, interrupts are 


reenabled and the interrupted pro- 
gram resumed. 


Conclusion 

The method presented in this arti- 
cle will allow users a flexible and in- 
expensive way to maintain the time of 
day on their personal computer with 
low software overhead. № 


Listing 1: Routines that keep time using the real-time clock, written in assembler for the 9900 microprocessor. 
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noon ПРЕ Listing 1 continued on page 292 
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Listing 1 continued: 


Ф DEFINE ENTRY FOINT: 


DEF 
DEF 


STELK РОК, STIM 
ТІМ: СК INT 


WILL EE МНІМТНІМЕП 


e 
Ф THE FOLLOWING РНЕНМЕТЕЕ 
* CHEDICATEDs 


IN THE ЕТС ШПЕКЕРНГЕ RHFEH 
СМЕЕТ 3c 


Ф 
ШИШ ЕТГІ: ЕТС  MDFKZFRCE 


С 
Hoe, 
aude 


ЕНТЕ 


“ІМТЕЕМНІ TIMER 
s SECDNI- 
sMINUTE= 

НОЦЕ: 


а 


Ooo: SINTERYAL TIMEF 


DODE üüzC SIXTY ü ІМІМПТЕЗ-<ЕСПМІЕ CHECK 


НОЦЕ CHECK 
“ЗЕТ TO INT. 
“ЕІП-РІ1 

«Біг КЕП BREE 
"Е1З-Ғ1% 


pa 


0015 ТЕППЕ 
ooo. 


0010 
її 
0014 
0018 
пія 


FATE 61. 10.602. 


x 
it 
е 
‚ & — fT fo Га ro reo А 


ü Т ГІ П 
- Сер чє чө 


iri t 
ii T 
ім -4 г. 
T 
т, = 


Ф 
е THE FOLLOWING EQUIVALENCE: НЕЕ UZEI 

Ф SINCE THE INTERRUPT HANDLING WORK FARCE 
+ OVERLAY: THE VARIABLE STORAGE НЕЕН 

E 


s IHTEFHRHL TIMER 
s SECOND: 
MINUTES 

: HDUR 

“ІМТЕЕУНІ TIMER 
CLOCK CONSTANT 


üüüc 
au: 
00$ 
0005 
node ATIMER EGLI 
agas ASIerIY EGLI E 
Hoos ШЕ EWU ЕР 
EGLI 


ШЫ 
EXER S CLOCK EGLI E 


| EGU Ег 
XSECS EGU ЕЗ 
EW 
EDI RS 


SINMNTERRUFT FREGUENCY 
sCLDCK CRU OFF ZET 


STCLK: RESET THE INTERVAL TIMER TO 2ЕРО 


Ф 


"КЕТМЕН TO CALLER 


üne й STCLK ЕШ! $ 
ппей ІМЕП OOO CLE TIMER "СЕНЕ TIMER 


Ds mE E ФЕ11 


4 


RETURN TIMER VALUE TO CALLER ІМ Fu 


ә 
е 
E 
$ РПК: 
© 


Е ЕТСЕ EWU $ 
їйгє Coed 0000 МП” ЭТТМЕЕ,ЕО 
гн USE Е ФЕ11 


sPLACE TIMER INTO FU 
РЕТШЕ TO CHLLEF 


ЗТІМ: GET THE TIME OF DRY 


noe 
nE 


OLE 


CUSE 


ГЕ 


c ЕСО 


C4cü 
045 E 


aom 
nate 
Bone, 


Emi 
мо” 
Шер 
МО“ 
М Ü 4 
Е 


% 
ФЕ11 


» HE 


+. ЕП 
sek ü+ 


МІНІ: oF i+ 


ЕПС 


ФЕ11 


э ФЕ 0 


‘СЕТ НІШЕ РМТЕЗЕКЕТПЕРМ BITE 
>< TORE НОЦЕ: 

s, STORE MINUTE: 

= TORE SECONDE 

sFETURN TO CALLER 


SET THE TIME OF IAY 
НЕП» ENABLE THE FEAL 


“ТІМ: 


$ 9 %- 


Listing 1 continued оп page 294 


292 September 1980 © BYTE Publications Inc 


Circle 211 on inquiry card. 


sa" MYCHESS 


Winner of 5th West Coast 
Computer Faire 
Micro-Chess Tournament 


MYCHESS 3» 
Atari 216 
Atari 2 
Boris/Sargon 2.5 1% 
Voice Challenger 1 


USCF rating 1568 (June Supplement) from over 60 rated games - highest ever 
any micro-program. 


eWill save game on disk for 
later play 

eSet up any position 

ө9 levels of play - Will solve апу 
mate-in-5 problem 


92780 Assembly program 

e Will display best line of play 
eSearches on opponent's time 
e Over 850 opening moves 
eTournament time control 
eWill print game out when over 


Available for CP/M?, CDOS*, 
North Star?, (СР/М®, DOS?) 


$50.00 


Computer Services 
2431 Lyvona 
Anchorage, AK 99502 


TRIDBY AIC 
АРРЕТМЕ Ф450 


For Your APPLE... The Ultimate «ша 


CLOCK/CALENDAR Board — 
MORE FEATURES FOR LESS ій 
ө 12 or 24 HR Format um. 
e Perpetual Calendar MM DD ҮҮ | иг 
e Crystal Controlled Time Base _ 

e Ultra Fast Time/Date Setting FO 
e Д interrupts Available %» 
e Months Of On-Board Battery a 4 


Backup Set it & forget Н. = 4 


MANY MORE FEATURES a 


TSR80 & 5100 MODELS AVAIL АВЕ 
TSR80 is о Trademark of Radio Shack a Div. of Tandy Corp. 


Apple is a Trademark of Apple Computer Inc. * 
А TEN 
Compu/Time ' 
PO. Box 5343 Dealer Inquires. , 


Huntington Beach. Ca 92646 (714) 536-5000 


Makers Of Quality Low Cost 
Microcomputer Components 


Қ 


СР/М°' - based Business Software for ТКЅ-80°° computers on... 
... the fastest Mod-Il CP/M with the most features!!! 


Over 610,000 bytes/disk € Auto-LF printer support & ASCII 
Downloading package included top-of-form software (ЕР!!!) 
1,200 baud operation of serial € Supplemental document describing 
printers without data loss our implementation 

€ Singie drive backup € User-settable function keys 


МОО-П CP/M СВАЅІС 2°3 (Mod | or II) 


€ Mixed single/double density on any 
of 4 drives (even a 1-drive system) 

€ Ultra-fast disk operation 

€ Emulation of cursor addressing for 
any of several "dumb" CRTs 


$250.00 MOD-i CP/M $150.00 $110.00 


The following software for Mod-I! CP/M only unless otherwise stated (*-requires CBASIC2): 


RM/COBOL*4 - Only COBOL for CP/M with alternate keys (multi- 
key ISAM), CRT screen handling, interactive debug, 280 code, and 
the most useful Level 2 features. Compatible with Tandy’s 
COBOL-but runs faster! 
PMS (Property Management System) - interactive, menu-driven 
system includes full G/L, budgeting, cash journal, delinquency 
list, tenant activity/rent roll, complete audit trail and reports 
on vacancies, lost rent, and vendors $650.00* 
demo disk & manual 75.00* 
APH (Automated Patient History) - General-purpose question- 
asking, answer-printing system furnished as self-administered 
review-of-systems general patient history (Mod-! also) ... $175.00* 


MAGIC WAND*5 - Full-feature word processing, true proportional 
spacing, file merging, and use of full-screen editor for source 
programs or data 
RPA (Residential Property Analysis) - Analyzes income and expense, 
financing, taxes, inflation and depreciation on home, condo, or 
apartments over a user-selectable time. Shows payoff in terms of 
ROI, Cap rate, cash-on-cash. Amortization schedules and 
worksheet 

demo disk & manual 35.00* 
RBC (Rent/Buy Comparison) - Sales or investment tool to compare 
renting and savings account investment vs. purchasing a particular 
property 

demo disk & manual 


Osborne & Assoc. CBASIC source programs (Mod-l also): 


Payroll w/Cost Accounting 
Accts. Payable/Accts. Receivable 


Verbatim** media: (Qty. 100 prices) 
5%" single density 
8" certified double density 


$250.00* 


$2.50 ea. 
$4.00 ea. 


General Ledger w/Cash Journal $250.00* 
O&A GBASIC Books (өа.)................................ $ 20.00 


8" single density 


450' tape cartridges $20.00 ea. 


Registered trademark of: 


СУВЕММЕТИ С 


*2Tandy Corp. 


*3Compiler Systems, Inc. 
*^Ryan-McFarland Corp. 

*5Small Business Applications, Inc. 
*6Verbatim Corp. 


8041 Newman Ave., Suite 208 
Huntington Beach, CA 92647 
(714) 848-1922 


*! Digital Research 


UN Distributed in U.K. by: 
Microcomputer Applications Ltd. 
11, Riverside Court, 

Caversham, Reading, England 

TEL: (0734) 470425 
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e ^ ; 
SuperBrain ШЕЕ 
TO CATCH UP! 


Software While other software dealers only 
e promise TAX SOFTWARE in the 
future - CPAids has it NOW! And 


MICROSOFT C-BASIC PRICE we've even added more 


AIR X $250.00 schedules! 

AIP $250.00 

G/L $250.00 MASTER TAX PACKAGE: 

— eee Schedules - A, B, C, D, E, F, G, R/RP, SE, TC, ES. 
| Forms - 2106, 2119, 2210, 3468, 3903, 2441, 

ана ен P aot) 4625, 4726, 4797, 4792, 5695, 6521. 

Word Processing X $195.00 Available on North Star and most CP/M compatable 8” 


soft sector computers. 
"Industry Standard’ programs оп 5%” Р 


diskette include source and complete profes- Trust CPAids, the people who started it all. Like you, 
sional documentation. Ready to run on Super- we just couldn't wait any longer. 
Brain.* One time charge, non exclusive 


license. | Call Toll Free 
Also SuperBrain computers check on prices. 800-321-2430 


BENE сомрРотТЕЯ е 

GC) MarRKETING 
шан с=т [DS 
116 South Mission ® 


Wenatchee, WA 98801 
(509) 663-1626 Ask for wholesale division 1640 Franklin Ave. © Kent, Ohio 44240 


* Trademark of Intertec Data Systems 


A NEW CONCEPT IN APPLE I[* SOFTWARE 


Finally, a company specializing in software for the APPLE Гог 1I Plus and only APPLES! Alt your software 
shopping can now be done under ONE ROOF at TREMENDOUS SAVINGS! Because we sell software and 
only software, we receive discounts from ALL major Suppliers, such as: 


HAYDEN CREATIVE COMPUTING PERSONAL SOFTWARE 
PROGRAMMA MICROSOFT and MANY OTHERS 


and WE CAN PASS THESE SAVINGS ONTO YOU, the APPLE USER! 

If you are tired of page thumbing looking for APPLE programs, and want the best prices on ALL programs 
written for the APPLE, send for our FREE 40-page catalog and a $1 coupon good towards your first order or 
call us for our price on any APPLE program written and order by phone. M/C, VISA, BankAmericard ac- 
cepted. 

IF WE HAVEN'T GOT IT, IT HASN'T BEEN WRITTEN!! NIA ы eS ОВ: 


Software Concepts hous: NEW PRODUCTS 


948 Danvers Ave., Westerville, OH 43081 ен аан Lo-Res Graphics Pads $ 1.75/еа. 


Verbatim 5” Diskettes $ 2.65/ea.(Quan 1) 
(614) 882-8007 таан CASTLE ADVENTURE! $17.95/disk 
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| ANNOUNCING: 
MICROSTAT 


A complete statistics package for business, scientific, 
education and research work. No other package has 
the features of MICROSTAT. For example: 


* File oriented with COMPLETE editing 

• A Data Management Subsystem for editing, sort- 
ing, ranking, lagging, data file transfers PLUS 11 data 
transformations (e.g., linear, reciprocal, exponential, 
etc.) * Frequency distributions * Simple and multiple 
regression * Time series (including exponential smooth- 
ing) * 11 Non-parametric tests * Crosstabs/ Chi-square 
* Factorials (up to 1,000,000!), permutations, comhinations 
* B Probability distributions * Scatterplots 

ә Hypothesis test (Mean, proportion) е ANOVA 

(one and two-way) * Correlation * Plus many 

other unique features 


Circle 217 on Inquiry card. 


NEW! 


п 


LOPPY DISK FACTORY DIRECT FLOPPY DISK FACTO 


ө Buy factory direct from the manufacturer of floppy disks 
sold exclusively under other well-known brand names. 


ө Save distribution costs on reversible 5.25” floppy disks, 
which are 100% certified for 40 track, диа! side, double 
density and all other standard applications. 


e 50% savings on 5.25” floppy disks with new factory- 
direct 2.2 megabyte capacity "Diskit". 


e Factory-direct "Diskit", includes twelve floppy disks 
and accessories, plus a head cleaner disk and solution 
packaged in a bookcase binder for easy access, handling 
and Storage. “Diskit” complete for the introductory 
price of only $49.50 plus $2.50 freight and handling. 
Normal price $59.50. Order now and save $10.00 
(CA residents add 62% sales tax). 


e Available in hard and soft sector configurations; when 
ordering indicate number of sectors — 1, 10 or 16. 


ө Send check or money order to: 
Factory Direct 


P.O. Box 60759 
Sunnyvale, CA 94088 


Users manual: $10.00 (credited towards purchase) 
and includes sample data and printouts. Uses 


NORTH STAR BASIC 32K of memory, one or two disk 


drives (2 recommended). Printer optional. Price: $200.00 


kaa ECOSOFT 
matos ы Р.0. Вох 68602 
indianapolis, IN 46268 


(317) 253-6828 


Phone orders: 


u ACTORY DIRECT FLOPPY DISK FACTORY DIRECT FLOPPY OISK FACTOR 


For VISA or MasterCard call toll-free 
(800) 824-7888 
In Calif. (BOO) 852-7777 
in Alaska & Hawaii (BOO) 824-7919 


Ask for Operator 98 
ЖІП AddO' 14 19319 AHOLOVH ЖІП AddO' 13 19 


9610 AHOLOV4 ЯСІП AddO 13 LO3HIQ AHOLOVH ASIQ AddO 134 LOAYIO АН 


Omikron’s Mapper + NEWDOS/80 
$ Drives for the ТК9-80 


NEWDOS/80 is Apparat’s latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con- 
figured for Omikron’s MAPPER II. $150. 


MAPPER I! adapts the TRS-80 to run both 5" 
and 8" drives. With NEWDOS/80, storage is 
increased to 300K per 8" drive. $99 plus $10 
per cable connector. 


MAPPER | adapts the TRS-80 to run the vast 
library of CP/M software as well as the TRS-80 
software. All Lifeboat Software may be ordered 
for the MAPPER I. All MAPPER I CP/M soft- 
ware is compatible with the CP/M for the Model 
II. With MAPPER II and 8” drives, the Model 
I becomes disk compatible with the Model II. 


See review 


Standard features include lower case support, 
serial and parallel printer drivers, and an ad- 
dressable cursor. MAPPER 115 supplied with 
complete utilities including a memory test, a 
disk test, a copy program, and a proprietary 
program for converting TRS-DOS files to CP/M 
files. $199. 


WORD PROCESSING — MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud). Omikron’s implementation includes 
a blinking cursor, auto repeat, shift lock, de- 
bouncing, and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price $299. 


in July 80 BYTE By Jerry Pournelle. 


ая 


ОМІККОМ 


*CP/M is a ТМ of Digital Research. TRS-80 is a TM of Tandy Corporation. 


FIELD PROVEN DESIGNS— After one year of 
MAPPER production, Omikron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron’s customers include 
the US Government, major corporations, uni- 
versities, medical doctors, and professionals in 
all fields. 


SYSTEMS —Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Call for prices and delivery. 


FOREIGN ORDERS must include full payment in 
US funds plus $25 for air shipping and handling. 


Products that set Precedents. 
1127 Hearst St Berkeley, CA 94702 


(415) 845-8013 


— 
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What TECO* does 
for minis, TED will 
do for your micro. 


Like TECO", TED is a character-oriented editor that 
gives you everything you'd expect. Plus, you get many 
things you wouldn't expect. 
» 36 command/text buffers 
» 32-епігу push-down stack 
» Sophisticated macros 
» Conditional & iterative 

command execution separately worth $20 
» Conditional & absolute towards purchase 
branching of TED. 
» Multiple open files 

You'll also find some elegant enhancements among 
TED's 90-plus commands. 

TED's compatible with Z-80*-based systems 
supporting standard CP/M*. We recommend at least 
24K bytes RAM. TED's supplied on CP/M*-compatible 
8-inch disks. 


SEND FOR FREE COMMAND SUMMARY 


Æ small system design 


TED and user manual $90 
Manual alone 

Coupon furnished with 
manuals purchased 


PO. BOX 4546 MANCHESTER, NEW HAMPSHIRE 03108 


TELEPHONE: 603-432-7929 


*TECO® Digital Equipment Corp.; Z-80® Zilog Inc.: CP/M® Digital Research Inc. 
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CATCH THE 
S-100 INC. 
BUS! 


OUR 
LIST SPECIAL 
PRICE CASH 
PRICE 


Integral Data — ‘‘Paper Tiger" 
440-G Printer иЛс w/Graphics 


S.D. Systems PROM 100 
Programmer — Kit 200.00 “171.00 


S.D. Systems 2-80 Starter Kit 340.00 *275.00 
Godbout Econoram X-32 “Unkit” 599.00 512.00 
Godbout 3P&S Interfacer ‘‘Unkit’’ 199.00 170.00 


* Included free with every S.D. Systems board is an additional $25.00 
manufacturer's rebate coupon. 


Subject to Available Quantities e Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 


We carry all major lines such as 
S.D. Systems, Cromemco, Ithaca Intersystems, North Star, 
Sanyo, ECT, TEI, Godbout, Thinker Toys, Hazeltine, IMC 
For a special cash price, telephone us. 


Hours: 8-IULl.inc. 


Mon.-Fri. 7 White Place 
10 A.M.-6 P.M. Clark, N.J. 07066 
.. 201-382-1318 


1195.00 950.00 


Interface .. 


COMING SOON: 


PEISA” 


The Complete 
Information 
Management 

_ System 
For Business 


Another Business Solution From: 


MICRO APPLICATIONS GROUP 
ПЛАС 7300 CALDUS AVENUE 


VAN NUYS, CA 91406 
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HEWLETT-PACKARD'S 
Calculators at 
Discount Prices 


(2 HEWLETT 


PACKARD 
LIST PRICE 


$295 
Cord Reader (41C) 3215 
Printer (4iC) $385 
THE WAND (41С) 5125 
НР-67 
НР-97 
HP-34C 
HP-38C 
HP-33C 
HP-38E 
HP-37E 
HP-33E 
HP-32E 
HP-31E 
2621A Terminal 


HP-85 
Personal Computer 
Sale $2895 


-ADD SHIPPING CHARGES- 

Illinois Residents add 5.25% Sales Tax 
VISA-MASTER CHARGE-CASHIER CHECK 
Personal Check OK - Allow 10 days 


b. FARNSWORTH 
ER. COMPUTER CENTER 


1891 N. Farnsworth Ave. 
September 1980 © BYTE Publications Inc 


FARNSWORTH PRICE 


Reg. '3250 


(Immediotely S. of EW Томау) 
Aurora, IL (312) 851-3888 
WEEKDAYS 10-8, SAT, 10-5 
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TRS-80* PROGRAMS 
32K 2 Disk Drive Min 


WORD WIZARDI 
Full upper and lower case characterization. Up to 3 pages of text in 
memory at a time. Store up to 30 pages of text per diskette. Load, 
Save, Print-out (single or multi-copies) Insert Delete lines, char 
acters, or blocks of text. Block Move. Delete Copy lines: Typesetting 
and vanable length page. Type in the text sloppy clean it up onthe 
screen and print out a perfect copy. 


MATRIX MANIPULATOR 
All information can be manipulated by columns and rows; adding, 
subtracting, multiplying and dividing columns by other columns 
and putting the results in a third column with statistical analysis. 


BUILDER JOB COST 
Complete job cost analysis package for home builder. 189 user 
defined cost categories. Automatic invoice control to actual cost of 
the home under construction. User input for estmated costs of 
home. Computer generated cost-to-cost comparisons. Up іс 47 
homes under construction per data diskette. 


WORD WIZARD II 
48 К updated version of Word Wizard I. 26 user-defined keys to 
speed typing chores. Word oriented with automatic wrap around 
capabilities. Vanable printout formatting. Easy to use. 


WORD WIZARD I & MAIL LIST COMBINATION $29.95 
Word Wizard I as above with 500 mail listings per diskette. Com- 
puter personalizes letters to selected recipients af letters, forms, 
еіс. using variable select codes, 


Please allow 2-4 weeks for delivery on Disks only 
Send $1.00 for full catalog of Hardware & Software 


Computer Programming Unlimited 
6712 Langston Drive 
Austin, Texas 78723 


(512) 928-2626 
MasterCard and VISA Accepted 
"TRS-80 is a Registered Trademark of Tandy Corp. 
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Circle 224 on inquiry card. 


OSBORNE COMPATABLE 


READY to RUN 


BUSINESS SOFTWARE 
in CBASIC2 or 16K BASIC 


* features * ж hardware required * 


Four Complete Packages--- . 
* General Ledger 
* Accounts Receivable s 
е Accounts Payable « 
“ Payroll with Cost Accounting 
Strong support from Osborne Manuals 
* CBASIC2 runs under CP/M or under CDOS 
version 1.07 on Cromemco computers 
* 16K BASIC runs on Cromemco computers 
Cursor addressing routines for Hazeltine, 
Lear Siegler and Cromemco (Beehive) 


One or more 8" or 5" Floppy * 
Drives 

CRT with cursor addressing 
132-Column Printer 


$14500 


Per package 


TO ORDER 
Add $5 ки shipping 


Terminals Taid ard 1/27 Sales Tax 
е " CREDIT CARDS ACCEPTED 
* Source Codes and Installation Instructions 
provided along with disks Оманпе Manus 825 each 


Automatic Command Start-up 
Easy to apply to all of your business and 
systems needs 


е DEALER INQUIRIES INVITED е 


OSBORNE READY to RUN DUP 3(Disk Uril- 


BUSINESS SOFTWARE 


5А105(СР/М for 
Cromemco computers) 


) X-IOS(MP/M for 


Cromemco Uompurers)} 


@ EXPAND(Run Cromemco ө 
Software оп CP/M) ittes for Cromemco 
Ф MICROPLOT(Versatile @ DUP 4(Double sided 


Printer Graphics) e DUP 5(Disk Util- 
ities for CP/M 
DUP &(Dhl. Density 


Ф DRIVE(Customized 
Printer Drivers) 


s Call or Write for Free Catalogue and More Information e 
* We wili Customize any of our programs at our Standard Consulting Rates « 
vt All orders usually shipped B" | 
For 5" disks add 720,00 for downloading 
MICAH вох sor worstrcreen сын. заве ph, а/ззз-2таз 


МІСто Applications and Hardware 
e CONSULTANTS and SOFTWARE DEVELOPERS о 
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S-100 
MULTI-FUNCTION 
I/O BOARD 
Has two serial Sync/Async ports 
(RS-232, current loop or TTL) | 
with individual Xtal controlled 
programmable baudrate genera- 
tors. Four 8-bit Parallel ports; one latched input | port and other 
three can be programmed in combinations of input, output or 
bidirectional. Also, has three 16-bit Programmable Timers and an 
8-level Programmable Interrupt Controller w/Auto restart (8080 / 
280). Other features include; on-board clock divisor for timers, | 
completely socketed, wire wrap posts for easy port configuration 
plus more. 


A & T w/user's Manual (P/N 52748-100) $375.00* 


S-100 
"SMART" 
PROTOTYPING 


BOARD 


Provides flexibility with our Bus. 

Bar matrixed power distributi on. Wes 
Our “SMART” Prototyping 
Board allows building your circuit(s) with ease and saves you 
hours of power busing layout time. Ideal for Memory, CPU, 1/0, 
A/D, D/A, Disk Controller, etc. Accepts all standard .300” and 
600” row spacing 1/Сѕ or sockets. Top row оп .100" center spac- 
ing allows mounting of standard Header Connectors. 


Kit—includes two Bus Bars with Power Supply (+5V, *12V) com- 
ponents (as shown on photo) (P/N 52748-400) $49.95* 
Board only (P/N 52748-4XX) $29.95* 
* Calif. Residents Add 6% Sales Tax. U.S. Domestic Price. Price 


Subject To Change Without Notice. 

М/О TECHNOLOGY 

FOR MORE INFORMATION P.O. Box 2119 у; 

CALL OR WRITE; Canyon Country, СА 91351 В 
Phone (805) 252-7666 


Combine accurate flight characteristics with the best in animation graphics 


and you'll have SubLOGIC's 


| T80-FS1 Flight Simulator 


forthe TRS:80 


SubLOGIC's Т80-Е51 is the smooth, realistic 
simulator that gives you a real-time, 3-D, 
out-of-the-cockpit view of flight. 


Thanks to fast animation and accurate repre- 
sentation of flight, the non-pilot can now learn 
basic flight control, including take-offs and 
landings! And experienced pilots will recog- 
nize how thoroughly they can explore the 
aircraft's characteristics. 


Once you've acquired flight proficiency, 
you can engage in the exciting British Ace 
3-D Aerial Battle Game included in the 
package. Destroy the enemy's fuel depot 
while evading enemy fighters. 


Computer and aviation experts call the 


T80-FS1 a marvel of modern technology. 
You'll simply call it fantastic! 


Circle 226 on inquiry card. 


Special Features: 

e 3 frame-per-second flicker free 
animation 

e Maximum transfer keyboard input 

e Constant feedback cassette loader 


Hardware Requirements: 

s Radio Shack TRS-80, Level 1 or 2 
e 16K memory 

e Nothing else! 


Only | 


See your dealer or order direct. For 
direct order, include $1.25 and specify 
UPS or first class mail. Illinois residents 
add 5% sales tax. Visa and Mastercard 
accepted. 


SuDLOGIC 


Distribution Corp. 
Box V, Savoy, IL 61874 
(217) 359-8482 
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OF THE TRS-80 PROJECT o Sco PASCAL PACKAGE 


- GENERAL LEDGER; PAYROLL; 
FMG Corporation — for "P ONIS RECEIVABLE and 


HIGH LEVEL LANGUAGES ACCOUNTS PAYABLE 
F p EM EORIRAN: BASIS" Capabilities for THS-BO Users” 
3 ds 3 5 Bees ; ч 
GR дөн: Же Жы ; \ • PASCAL Р COBOL » FMG's MICRO COBOL — For 
Ж Se ғ ) Microcomputer software for business ТИ5-В80 and TRS-80 Model И 
applications, engineers, consumers, » CP/M 280 — Macro Assembler 
жне ү tcl fy de havease- , ZSID — Symbolic Debugger 
He SER VOTO TERN * Custom Programming, Service, 
Installation and Training are 


l FROM THE ORIGINATOR ‚ CP/M — Industry Standard 


Sete 


CP М 15 a registered trademark вї Digital Research Corp 
TRS-E9 :5 в registered trademark af Radio Shack. 


к AI M. Em SEND FDR Available at Additional Cost 
| | moe |7 FREE FMG Corporation is an independent 
CORPORATION E Software Company — from the ORIGI- 
x ] SOFTWARE NATOR OF THE TRS-80 PROJECT and 
5280 Trail Lake Drive Suite 14 Ft. Worth, Texas 76133 (817) 294-2510 ] CATALOG THE AUTHOR OF THE FIRST CP.M FOR 


THE TRS-80. M-452 
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COUOURECROC 0067 ReDROC O00eReECROC OUS? BEeDHOCOOÓDSRI GE7ECUSEBDO? OB16017F188F 


Bü45EBECS1B10FB4D0000DID ^ 5üO0&REXMPL 300R2GTIM  30ü9CRICLK 40000RTC — 7FÜeCF 
30092sTCLK 30ü08CSTIM 00025 7FB93F 
EDIT“ASM-LOAD? 


Listing 3: Execution of the demonstration program of listing 2. 
ENTER TIME OF DAY НН: ММ: 552 ?ей:4зэ:4п 


+ 
EL 


THE NUMBER ПЕ TICKS ELAPSED 15: 2 AND THE CORRECT TIME 15: 20:49:42 
THE НЫМБЕР ПЕ TICKS ELAPSED IS: 16 AND THE CORRECT TIME IS: 20:49:56 
THE NUMBER OF TICKS ELAPSED 15: 26 AND THE CORRECT TIME 15: 20:50: 
THE NUMBER OF TICKS ELAPSED 15: 430 AND THE CORRECT TIME 15: 20:96:90 
THE NUMBER OF TICKS ELAPSED 15: 444 AND THE CORRECT TIME Із: 20:57:4 
764 06R 

ENTER TIME OF DAY НН: ММ: 55) 7223:59:30 

THE NUMBER DF TICKS ELAPSED 15: 5 AND THE CORRECT TIME 15: 23:59:35 
THE NUMBER OF TICKS ELAPSED 15: 17 AND THE CORRECT TIME 15: 23:59:47 
THE NUMBER OF TICKS ELAPSED 15: 26 AND THE CORRECT TIME 15: 23:59:56 
THE NUMBER OF TICKS ELAPSED 15: 28 AND THE CORRECT TIME 15: 0:0:8 
?із4йен 

ENTER TIME OF DAY «НН:ММ:552 T23:61:23 

THE NUMBER OF TICKS ELAPSED 15: 2 AND THE CORRECT TIME 15: 0:0:2 

THE NUMBER OF TICKS ELAPSED 15: 9 AND THE CORRECT TIME 15: 0:0:9 


" 


S-100 TRS-80 S-100 PET ° | S-100SYSTEMS 


Real Time $850 Data Acquisition 


Video Digitizer & Display A / D D/A Microcomputer 
8086 CPU $450 $6,950 


W/vectored interrupts 12 Bit ‚ 12Bit < 
; High Speed High Speed < Video Microcomputer 
- $6,950 


RAM $395 8 Ch.Differential 4 Channel 
8Kx16/16Kx8 16 Ch.Single-ended 
8086 $495 Each A/D Module $495 Each D/A Module $395 < Computer Portrait 


РЕОМ-/О TRS-80, РЕТ, or KIM requires an interface board providing expansion мып 
Serial and $350 for 4 moduies. Expansion Board + Power Supply + Enclosure - $200. " 
Parallel 1/O 


Cust 
Parallel /О $350 TECMAR, INC. Banfigüratiese 
& Timer Е ы Available 
— (216) 382-7599 


'Reg. Trademark of Tandy Corp. 23414 Greenlawn * Cleveland, ОН 44122 ?Reg. Trademark of Commodore 
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A Unique Printing Terminal —...., 


е 80 column, bi-directional printing ә Large 360 character buffer 
* Upper & lower case font ® Four interfaces — standard 
e Full graphics — 480 columns per line parallel & RS232 & TTY & CIEEE-488 ) 
* Top of form & horizontal tabs * Baud rate switch selectable 
e True 100 cps throughput e Self-test 
е Bi-directional friction and e UL/CSA approved 
sprocket paper feed e Intelligent shortest path head return 


The Model 5080, shown above, is a heavy-duty printing terminal 
offered for sale at most competitive prices. Only $995 in single 
quantity! This printer has been designed to conform to the most 
stringent computer specifications, including software on/off con- 
trol, status feedback signals and a busy signal should you fill our 
extra large buffer. Don't delay, order now to insure early delivery! 


Victor has delivered more than 700,000 industrial, quality matrix 
printers. These are terminals, mechanisms, and heads designed 
to solve your problems. Products that are backed by a strong 
application engineering staff, worldwide service and 50 years of 
Victor pride in product. 


VICTOR DATA PRODUCTS 


Subsidiary of Walter Kidde & Company, Inc. 
KIDDE 


3900 North Rockwell Street, Chicago, Illinois 60618 Telephone: 312-539-8200 


VICTOR... Number 1 


in Impact Matrix Printing! 


Model 5080 


A Complete Line of Impact Matrix Printers 


Model 80 


Model 130 Model 129 


GREAT BRITAIN — DATAPLUS, 0242-30030 GERMANY — ВОТ, (07 41) 8041 ITALY — С.А.І., 23.63.851 
SPAIN — CETA, 254 6607 SWITZERLAND — ERNI, 01 833 33 33 CANADA — MUNRO, (416)676-1042 


FRANCE — METROLOGIE, (1) 791 44 44 SOUTH AFRICA — EAGLE, 45-1421 
SINGAPORE — OG, 917788 or 918592 HONG KONG — GILMAN. 3-427144 
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Microcomputers and 


Physiological Simulation 


James E Randall 
Addison-Wesley 
Reading MA, 1980 
234 pages, hardcover 
$14.50 


The observation of living 
systems is often a complex 
and difficult task; for those 
amateur or professional 
scientists who spend their 
time investigating the life 
signs and physiological 
responses of man and other 
animals, the use of 
laboratory computers in the 
data-gathering phase of their 
research has become a 
necessity. In most cases, the 
invasion of computers into 
the laboratory environment 
started with the advent of 


Book Reviews 


minicomputers such as the 
LINC (Laboratory Instru- 
ment Computer) and later, 
the Digital Equipment Cor- 
poration PDP-12. The 
relatively low-cost and 
single-user nature of these 
systems made them especial- 
ly attractive to the scientist 
willing to learn computer 
science. A typical installa- 
tion would be optimized for 
data acquisition and format- 
ting, and sophisticated data 
analysis, simulation, and 
modeling would generally be 
done on large, centralized 
mainframes such as the IBM 
360-91. Time on these large 
machines was not cheap, 
and the budgets required to 
support extensive simulation 
studies were often pro- 
hibitive. For these reasons, 


the study of biological 
systems by simulation has 
tended to be restricted and 
specialized in nature. 

With the arrival of 
microprocessor hardware 
and software systems at 
much lower cost than 
minicomputers, and with the 
development of special- 
purpose, high-speed 
arithmetic-processing units, 
creative and generalized 
simulation studies may now 
be performed with a rather 
modest expenditure of 
money; of course, inexpen- 
sive computing tools do not 
necessarily reduce the total 
cost of developing the cor- 
rect system for a particular 
application. Here is where 
Dr Randall’s book is in- 
valuable: the background 


information on micro- 
processors, combined with 
specific examples of 
biological data simulated 
with various hardware and 
software configurations, 
should allow any life-science 
experimenter to progress 
rapidly from the initial idea 
to a working simulation 
model. 

The first chapters of the 
book describe the basic 
realities of the micro- 
computer world in a clear 
and comprehensive fashion; 
the various evolutionary 
trends in hardware and soft- 
ware design which gave rise 
to some of the more popular 
present-day microprocessor 
systems are explained in a 
cogent and enlightening 
manner that should orient 
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INFINITE BASIC $49.95 (Mod | Tape or Disk) 

Extends Level ІІ BASIC with complete MATRIX functions and 50 
more string functions. Includes RACET machine language sorts! 
Sort 1000 elements in 9 seconds!! Select only functions you want 
to optimize memory usage. 


INFINITE BUSINESS $29.95 (Requires Infinite BASIC) 
Complete printer pagination controls - auto headers, footers, 
page numbers. Packed decimal arithmetic - 127 digit accuracy 
+, —, *,/. Binary search of sorted and unsorted arrays. Hash codes. 
9 COM PROC $19.95 (Mod I - Disk only) 
& Command Processor. Auto your disk to perform апу sequence of 
| instructions that you can give from the keyboard. DIR, FREE, 
& pause, wait for user input, BASIC, No. of FILES and MEM 
8 SIZE, RUN program, respond to input statements, BREAK, return 
Ы to DOS, etc. Includes lowercase driver software, debounce and 
« screenprint! 


ET UTILITIES — RACET computes — 


1 GSF $24.95 Mod 1, $50.00 Mod ІІ. (Mod | Tape or Disk - Specify 
2 Memory Size) 
3 Generalized Subroutine Facilities. The STANDARD against which 


Е all other sorts аге compared! Machine language - fast and 
9 powerful! Multi-key multi-variable and multi-key character string. 
5 Zero and move arrays. Mod II includes USR PEEKS and POKES. 
< Includes sample programs. 


1 DOSORT $34.95 (Mod ! Min 32K 2-drive system. Specify Memory 
Size) Sequential file disk sort merge. Includes GSF. 


DSM $75.00 Mod |, $150.00 Mod ІІ. (Mod | Min 32K 2-drive system. 
Mod [| 64K 1-drive) 
“ Disk Sort/Merge for RANDOM files. All machine language 
% 4 stand-alone package for sorting speed. Establish sort specification 
| in simple BASIC command file. Execute from DOS. Only operator 
? action to sort is to change diskettes when requested! Handles 
6 multiple diskette files! Super fast sort times - improved disk I/O 
times make this the fastest Disk Sort/Merge available on Mod | 
о Or Mod ll. 


ACET UTILITIES 


FROM RACET computes — THE LEADER IN UTILITY SOFTWARE FOR TRS” COMPUTERS Y 


UTILITY PACKAGE $150.00 (Mod И 64K) ә 
Important enhancements to the Mod il. The file recovery сара-3 
bilities alone will pay for the package in even one application! | 
Fully documented in 124 page manual! XHIT, XGAT, XCOPY and 2 
SUPERZAP are used to reconstruct or recover data from bado 
diskettes! XCOPY provides multi-file copies, ‘wild-card’ mask 

select, absolute sector mode and other features. SUPERZAP 3 
allows examine/change any sector on diskette include track-0, 5 
and absolute disk backup/copy with I/O recovery. DCS builds ® 
consolidated directories from multiple diskettes into a врет 
display or listing sorted by disk name ог file name plus more. 
Change Disk ID with DISKID. XCREATE preallocates files and sets 
‘LOF’ їо end to speed disk accesses. DEBUGII adds single step, 5 
trace, subroutine calling, program looping, dynamic disassembly 3 
and more!! 


BASIC CROSS REFERENCE UTILITY $50.00 (Mod II 64K) 

SEEK and FIND functions for Variables, Line Numbers, Strings, 
Keywords. ‘All’ options available for line numbers and variables. 
Load from BASIC - Call with ae Output to screen or printer! 


DEVELOPMENT PACKAGE $125.00 (Mod II 64K) 

Includes RACET machine language SUPERZAP, Apparat Dis- 
assembler, and Model | interface to the Microsoft ‘Editor | 
Assembler Plus' software package including uploading services > 
and patches for Disk I/O. Purchase price includes complete copy 5 
of Editor Assembler+ and documentation for Mod |. Assemble 2 
directly into memory, MACRO facility, save all or portions of 2 3 
source to disk, dynamic debug facility (ZBUG), extended editor 3 


— 61406 уздун — sand »132vu 


ni 


702 Palmdale, Orange CA 92685 


commands. т 
*TRS-80 is a registered trademark of the Tandy Corporation. Б 
WHEN ORDERING PLEASE > 

DEALER INQUIRIES INVITED ADVISE PUBLICATION SOURCE m 

CHECK, VISA, M/C, С.0.0. E 

Calif. Residents add 6% E RACET computes 3 $ 

i 


Telephone Orders Accepted (714) 637-5016 
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the neophyte user amidst the 
growing maze of specifica- 
tions and performance 
figures that seem to 
characterize the technical 
aspects of microprocessing. 
Thus, several years of prac- 
tical experience have been 
condensed into what will 
soon be an indispensable 
reference for anyone con- 
sidering the mathematical 
study of physiology. 

In addition to people doing 
research, Microcomputers 
and Physiological Simula- 
tion should help those 
who would like to use in- 
teractive modeling as a 
teaching or demonstration 
device. All too often, an ac- 
tual experiment may not 
turn out as expected, or the 
number of people observing 
the demonstration is so large 
that no one learns very 
much. Given these cir- 
cumstances, a simulation ap- 
proach for showing the 
dynamic realities of various 
physiological functions is 
both a clever and necessary 
approach. For example, in 
the study of cardiac output 
and central arterial pressure, 
a student could make a 
number of "experimental" 
manipulations of the cir- 
culatory system which 
would, on one hand, help to 
clarify what really goes on 
in an intact organism, but 
which, on the other hand, 
would be difficult to do 
within the confines of an ex- 
perimental preparation. In 
addition, the time required to 
load a software model of the 
heart is much less than that 
needed to set up a live ex- 
periment (and, of course, 
the overall cost of simula- 
tion is likely to be much less 
than the real thing). So, 
given the desire to provide 
better instruction and reduce 
the time and money needed 
to give students first-hand 
experience in physiology, a 
teacher in the life sciences 
should consider carefully the 
interesting and useful tech- 
niques developed in this 
book. 

Several of the examples in 
this book are extensions of 
topics that have been the 
subjects of articles in BYTE; 
the electrocardiogram (ECG) 
receives considerable atten- 
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tion, as does the nature of 
the neuronal axon potential 
and membrane conductances 
following various stimula- 
tion examples. In addition, 
the section on digital filter- 
ing and waveform distortion 
is relevant to a wide range 
of engineering and 
computer-science applica- 
tions outside the life 
sciences. If you already have 
an Apple II, an S-100-based 
system, or a TRS-80 system, 
several BASIC language pro- 
grams are provided so that 
you can get up and running 


immediately; acquisition of 
the appropriate arithmetic- 
processing option for your 
microprocessor will allow 
you to run more 
sophisticated and more 
dynamic simulation studies 
in a reasonable amount of 
time. 

In a larger context, 
Microcomputers and 
Physiological Simulation is 
one more contribution to 
the field of personal, interac- 
tive microprocessor-based 
teaching tools which in 
specific circumstances offer 


THE 


numerous advantages over 
conventional methods; the 
creativity and breadth of in- 
vestigation allowed by flex- 
ible and well-conceived soft- 
ware and hardware systems 
are in many ways much 
greater, and certainly 
achieved with less effort, 
than our present experimen- 
tal and pedagogical methods 
support. Of course, for 
undergraduate or graduate 
education and research, 
having a group of students 
organize and implement one 
of the simulations described 
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in this text will not only 
provide them with an in- 
teresting tool within their 
specific field of study, but 
will also allow them to 
know in some depth the 
basics of the microprocessor 
environment which has 
become an essential 
substrate of almost all 
avenues of scientific and 
laboratory undertaking. 
Judging by the possibilities 
offered in Dr Randall's pre- 
sent work, the contribution 
of the microprocessor to 
laboratory science and 
technical education will be 


enormous, Comprehensive 
guides of this sort serve to 
allow everyone easy access 
to a much more evolved set 
of teaching and experimental 
tools than has been available 
before. @ 


Nicholas Bedworth 
Microtex 
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Microcomputer-Analog 


Converter Software and 
Hardware Interfacing 


Titus, Titus, Rony, 
and Larsen 

Blacksburg Continuing 
Education Series 
Howard W Sams, 1978 
286 pages, softcover 
$9.50 


Microcomputer-Analog 
Converter Software and 
Hardware Interfacing is a 
textbook intended for either 
class use or self-study. It 
includes learning goals for 
each chapter, a chapter of 
experiments, and a large 
number of hardware and 
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software illustrations. All 
software in the book is for 
the 8080 microprocessor; 
conversion to other 8-bit 
microprocessors would 
range from trivial to 
moderately difficult. 

The topics covered are: 
analog-to-digital (A/D) and 
digital-to-analog (D/A) con- 
version, interfacing digital 
panel meters, sample-and- 
hold and multiplexer cir- 
cuits, and miscellaneous 
conversion techniques. 
Appendices include data 
sheets and applications notes 
for a wide range of D/A 
and A/D devices ranging in 
cost from a few dollars to a 
few hundred dollars. 

The reader of the book is 
assumed to be familiar with 
analog circuitry, with digital 
circuitry, and with 8080 pro- 
gramming. The level of 
familiarity required for 
analog devices is about the 
same as any radio amateur 
above the Novice class 
would have. The digital and 
computer familiarity are at 
about the same level; 
anyone who knows what a 
three-state buffer is and 
what the difference is be- 
tween polled and interrupt- 
driven I/O (input/output) 
should have no trouble with 
the text. Both polled and 
interrupt-driven systems are 
discussed, by the way, along 
with point graphics and 
measurement systems. 

All in all, this is a good 
introduction to digital-to- 
analog interfacing, and a 
good reference book. The 
utility as the latter would be 
increased if there were a 
good descriptive index of 
the devices discussed. As 
with many of the books in 
this series, there are no 
blank pages in front or at 
the back for notes; most 
readers will probably want 
several pages of notes, so 
this is irritating. № 
John A Lehman 
716 Hutchins #2 
Ann Arbor MI 48103 
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Handbook of Integrated 
Circuit Applications 


Forrest M Mims III 
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Publications 


128 pages, softcover 
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Engineer's Notebook is 
a collection of hundreds 
of simple circuits using in- 
tegrated circuits, each one 
neatly hand-drawn and 
labeled, with all of the 
details (resistor and 
capacitor values, transistor 
numbers, etc) filled in. The 
devices used are primarily 
TTL (transistor-transistor 
logic), CMOS (complemen- 
tary metal-oxide semicon- 
ductor), and linear function 
circuits. 

As a programmer, I keep 
a file of useful subroutines 
for each machine and 
language with which I work. 
As the file grows, program- 
ming gets easier because 
more chunks of new pro- 
grams come straight out of 
the file. Engineers Notebook 
is the start of my circuit 
file. Since I am a novice 
to electronics, I simply 
cannot say whether an 
experienced circuit designer 
will find this collection 
useful. I tend to doubt it; 
` the book is not written for 
him. For beginners, 
however, the circuits are a 
real help. Not necessarily 
because they will fit right in- 
to the next project you 
build, but because of the 
help they provide in learning 
how to use integrated cir- 
cuits. 

After a very brief (four- 
page) introduction to basic 
electronics (where you are 
told what resistors, capac- 
itors, and semiconductors 
are for), the book launches 
into CMOS circuits. In 
about forty pages it presents 
various Circuits, starting 
with the use of simple gates 
and moving through 
switches and decoders, flip- 
flops and counters, memory 
devices, and a variety of 
music- and noise-generating 
devices including the 
SN76488N complex sound 
generator. The TTL section 
covers simple gate circuits 
(including a couple of very 
informative pages on the use 
of Schmitt triggers), 
oscillators, selectors and 
decoders, then counters and 
dividers. The linear circuits 
include pages and pages of 


op-amp applications, LED 
(light-emitting diode) bar 
displays, tone decoders, and 
uses for voltage-controlled 
oscillators. 

If you do not know much 
about electronics and if you 
want to learn how to use in- 
tegrated circuits, I suggest 
you buy one of Don Lan- 
caster's “cookbooks” (or 
some other introductory 
text), and Engineer's 
Notebook. Use it as a 
workbook for the text; think 
of the circuits as answers to 
questions the text did not 


pose. Go through them 
using the text and figure out 
why they work. Answer the 
question: Why use this 
value resistor (capacitor, 
transistor)? Before very 
long, you will know what 
you need to know. 

Г bought the book 
primarily to learn about 
TTL. However, because of 
the variety of circuits 
presented, I find myself 
more interested in CMOS 
and somewhat intrigued by 
linear circuits. I’m studying 
all three now. The book is 


well worth its two-dollar 
price no matter what use 
you make of it. № 


Richard Fritzson 
25 Callodine Ave 
Amherst NY 14226 
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Воск Reviews | 


Microcomputer Inter- 
facing with the 8255 PPI 
Chip 


Paul F Goldsbrough and 
Peter R Rony 
Blacksburg Continuing 
Education Series 
Howard W Sams, 1979 
224 pages, softcover 
$8.95 


Those who remember the 
integrated circuits available 
a year or two ago may 
wonder how an entire book 
could be devoted to a single 
nonmicroprocessor device. 
The traditional documenta- 
tion for such a component is 
"1125 on the System Monitor 
Board is a Motorola or 
equivalent 6820 PIA that 
contains two parallel I/O 
ports....In order to use it 
however, it must be set up 
with the proper software” 
(TDL System Monitor Board 
Manual). The 217 pages in 
this book are devoted to 
showing how the software 
and hardware for the Intel 
8255 PPI (programmable 
peripheral interface) are set 
up. The general description 
(although not the details) is 
applicable to similar devices 
such as the above-mentioned 
6820 (now 6821) or the 
Texas Instruments 6011. 

The 8255 is a parallel in- 
terface device which allows 
software configuration of up 
to twenty-four I/O (in- 
put/output) lines, It has 
three basic modes: simple, 
handshaking I/O, and 
bidirectional. Up to three 
different ports may be used 
(depending on the mode), 
for input, output, or both. 
All of this makes the 8255 
very flexible; it also makes it 
complicated. 

The book discusses I/O 
schemes in general, and each 
of the 8255 modes in par- 
ticular. Experiments are 
given for both port- and 
memory-mapped I/O. All 
hardware and software 
illustrated are for an 
8080-based system, but the 
effort required to translate 
to another microprocessor is 
minor. Both polled-device 


and interrupt-driven I/O are 
treated, and the book ends 
with an excellent discussion 
of the hardware and soft- 
ware requirements for 
master/slave processors. 
This section alone is worth 
the price of the book. 

There are, as usual, a few 
minor faults. On page 63, 
the diagram of the hex in- 
verter is not labeled; it is a 
74xx04. Numbers in the 
book are sometimes given in 
octal and sometimes in 
decimal radix; unfortunately 
the author often neglects to 
mention which base he is 
using. I suppose ideally he 
ought to give everything in 
octal, decimal, and hexa- 
decimal, but this conve- 
nience is probably not need- 
ed by the relatively 
sophisticated audience at 
whom this book is aimed. 

Personally, I find it hard 
to read an assembler output 
such as that in the text 
which runs the op codes and 
the operands together. 
PUSH PSW is much easier 
to read then PUSHPSW. 
Finally, I would like a 
bookwide index of the ex- 
periments; it would make 
the book more useful as a 
reference. 

But all of this is quib- 
bling; the book is more than 
worth the price if you fall 
into one of three groups of 
readers. The first group is 
made up of people who 
have an elementary 
knowledge of digital logic 
(perhaps gained from some 
of the other Blacksburg 
books) and who want to 
learn how to use program- 
mable interfaces in general 
and the 8255 in particular. 
The second group is made 
up of those who would like 
a more readable reference to 
the 8255 than is provided by 
the data sheet, and who 
want to see sample hard- 
ware and software inter- 
faces. Last, anyone putting 
together multiple-processor 
systems would do well to 
look at the last section of 
the book for a quick and 
dirty, but fairly simple, way 
to do it. Let’s see, how 
many channels should I put 
on my 280...?Ш 


John A Lehman 
716 Hutchins #2 
Ann Arbor MI 48103 
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Book Reviews 


Thrice Upon a Time 


James P Hogan 
Ballantine Books, New 
York NY, 1980 

311 pages, softcover 
$2.25 


Technical books and jour- 
nals are useful for reference 
facts. Magazine articles and 
“construction” books supply 
the latest in the microcom- 
puting art to sharpen our 
faculties. But these all ad- 
dress the issue of “how,” 
and nourish the intellect 
with data. Books such as 
James P Hogan’s latest 
novel, Thrice Upon a Time, 
answer a far more primal 
need. When the soul is 
anguished by a floppy disk's 
stubborn recalcitrance; when 
the heart is discouraged by 
that elusive last bug in the 


sorting routine; when the 
mind is depressed by the. 
manufacturer's twelfth 
postponement of his ship- 
ping date, the solace from 
this book's visions is a 
soothing balm that carries 
one through to try again 
tomorrow. 

To be sure, Mr Hogan's 
intricate plot far transcends 
mere home computing. In 
his story, which is con- 
cerned with some natural 
disasters and some 
achievements of mankind, 
he intertwines causes and 
effects so that each 
nourishes the other in an ex- 
citing race to enjoy the 
benefits of achievement 
without having to bear the 
extreme price the conse- 
quences of the advances 
seem to engender. Exploring 
this theme, plus presenting it 
in a bolero of variations, is 
a most complex plot concer- 


ning a time communications 
machine. As distinct from 
the mysteriously operating 
transporting telephone 
booths of the H G Wells or 
Dr WHO variety, Hogan 
presents a rather well- 
documented, even plausible, 
invention that takes advan- 
tage of the Tau wave effect. 
Now I am sure that Tau 
waves are not familiar 
phenomena to many 
readers. Mr Hogan also is 
cognizant of this deficiency 
in the physics background 
of most of us, and so he 
presents an explanation of 
this effect, its discovery and 
usefulness, with such clarity 
and vividness that one 
would no more deny Tau 
wave existence than one 
would deny gravity, black 
holes, or positronic brains. 
Though I leave the details to 
Mr Hogan’s characters, suf- 
fice it for the moment that 
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Sir Charles has invented a 
means to send messages 
back in time. 

Now imagine, if you will, 
that the world is faced with 
a problem; a big one. Say 
we notice by June, when we 
are already steeped to our 
knees in the problem 
(figuratively), that if we had 
known to do some “X” back 
in January, most of this 
trouble would be nonex- 
istent. Say we do send а 
warning back. Would that 
mean that we are no longer 
troubled, or that we no 
longer are, at all? Then 
why, or who, would have 
sent the message? 


Yes, this paradox has been 
explored before. But a 
marvelous craftsman and 
clear thinker such as James 
Hogan deserves his plat- 
form, and he exploits it with 
the quintessential detail and 
plausibility so reminiscent of 
the John W Campbell era. 

бо, you may concede, it's 
a gripping story. But where 
does my Altair or Apple 
come in? The answer is on 
just about every page. It is 
assumed in the story that at 
that time, 30 years from 
now, most people have a 
working knowledge of high- 
level languages. The elderly 
Sir Charles has a small com- 
puter in his home, and it is 
not a remarkable occur- 
rence. When he needs extra 
computing power or com- 
mon data, he doesn't think 
twice about linking into the 
national data grid, which 
offers such services, as any 
other utility would offer its 
resources to home users to- 
day. What is so all-fired ex- 
citing about this story is that 
Sir Charles, with a setup not 
too different from what is 
available right now to us in 
our computer rooms, has sat 
down and used that com- 
puter to make a tíme 
machine. Sure he has access 
to a Tau wave generator, 
which most of us still would 
have trouble acquiring. But 
if Sir Charles can move such 
mountains with his setup, 


surely we can at least move 
a few molehills with ours. 

The book is top-notch. As 
a story, it's exciting and in- 
volving. As an inspiration, 
well I don't want to write 
any longer. My microcom- 
puter awaits. 


Jay P Lucas 
3409 Saylor Pl 
Alexandria VA 22304 


Noise Reduction Tech- 
niques in Electronic 
Systems 


Henry W Ott 

John Wiley & Sons 
New York NY, 1976 
294 pages, hardcover 
$24.50 


Although frequently 
unrecognized, electrical 
noise is a serious problem in 
the microcomputing en- 
vironment. The home 
microcomputer is a recog- 
nized source of elec- 
tromagnetic interference 
(EMI) or radio-frequency in- 
terference (RFI). The sound 
effects of computer games 
produced on a nearby radio 
are the mark of clever pro- 
gramming and poor elec- 
tromagnetic shielding. Fur- 
ther, many prototype or 
even final versions of digital 
and analog projects fail 
completely or suffer occa- 
sional untraceable glitches 
because of improper atten- 
tion to noise sources. Addi- 
tionally, the rush to marry 
the continuous, frequently 
low-level, analog signals to 
fast-switching, noisy digital 
microcomputers promises 
many tremendous EMI 
problems. Intolerably, from 
tens to hundreds of 
millivolts of digital noise 
may appear in analog 
signals that never exceed 
10 V and are frequently in 
the 0.1 V to 1 V range. 

The above problems can 
be solved by the application 
of information about | 
noise—preferably done 
systematically in the initial 
design rather than as a 
patchwork correction after 
the fact. Ott's extremely 


well-written book contains 
this information and is one 
of the finest books on elec- 
trical noise, its sources, 
propagation, reception, and 
suppression. This book is an 
outgrowth of lectures at Bell 
Laboratories, and is directed 
at a technician-level two- 
year college program. 

Chapter 1 is a lucid 
discussion of noise sources, 
their coupling into your 
system, and a summary of 
the elimination methods: 
shielding, grounding, 
balancing, filtering, isola- 
tion, separation and orienta- 
tion, circuit impedance con- 
trol, cable design, and 
cancellation. The remainder 
of the book expands on 
these points. 

Chapter 2 discusses the 
theory of shielding conduc- 
tors, and why it does not 
always work. The distinc- 
tion between capacitive and 
inductive coupling is care- 
fully made. Grounding 
schemes for cables are 
clearly shown along with 
their relative merits. 

Chapter 3 discusses pro- 
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cedures for minimizing 
ground loops, low-frequency 
and high-frequency ground- 
ing (they are different), and 
grounding shields properly. 
Especially important, and 
carefully treated, is the 
elimination of ground loops. 

Chapter 4, "Other Noise 
Reduction Techniques, " 
discusses balancing, power- 
supply decoupling, the much 
misunderstood transmission 
impedance of a power 
distribution system and its 
effect on system perfor- 
mance, high-frequency 
decoupling filters and digital 
circuits. Chapter 5, "Passive 
Components," shows how 
these poorly appreciated 
components can dramat- 
ically affect system perfor- 
mance. 

Chapter 6 is "Shielding 
Effectiveness of Metallic 
Shields" and is full of pleas- 
ant and unpleasant surprises 
about shielding properly. 
Ott discusses in detail how 
to really prevent EMI 
generation or reception. 

Chapter 7 is on "Contact 
Protection" in switches and 


№ Hard Disk 
| Made Easy 


relays. This unlikely sound- 
ing chapter in a book on 
noise suppression is quite 
logical. Switches and relays 
are notorious sources of 
EMI, and contact protectors 
yield improved life and per- 
formance and also have the 
beneficial effect of reducing 
EMI. 

Chapters 8 and 9 are 
about intrinsic noise sources 
and active-device noise. 
These two chapters are of 
greatest value for low-level 
analog measurements rather 
than for microcomputer 
uses. 

This book is not easy to 
read, as it assumes familiar- 
ity with DC circuit theory as 
well as with capacitors, in- 
ductors, and the complex 
impedance treatment of AC 
circuits. This level of exper- 
tise is not required for the 
book to be exceedingly 
valuable, however. It is 
clearly written with a lot of 
examples and good problems 
with their solutions. 

Like a good novel, it was 
difficult for me to put this 
book down. The physical 


Now you can move up to hard disk 


trouble free. Just select the XCOMP X/S 
series controller for your disk drive: SMD, 
Cartridge drive, 8 inch disk bus or Shugart® 
SA1000. Our complete package, including first 

. class support software, will get you up and run- 
ning fast. And the cost will be less than you would 
expect. We specialize in getting OEM's into hard disk 
systems. Our customers include the most successful 
companies in the microcomputer world. 
Move up to hard disk the easy way. Call XCOMP— 
we'll get you going with hard disk right now. 


XCOMPP 


INCORPORATED 
9915A Businesspark Avenue, 
San Diego, CA 92131 
(714) 271-8730 


ж 
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significance of an equation is 
discussed clearly and at 
length; abundant graphs 
demonstrate concepts and 
provide valuable later 
reference. Finally, Ott is ex- 
ceedingly practical. He has 
obviously spent long hours 
up to his elbows in wire and 
soldering irons tracing down 
and eliminating noise bugs, 
and he tells you his secrets. 
The book is full of useful 
and interesting facts. For 
example, the switching of a 
single transistor-transistor 
logic (TTL) gate connected 
to a power supply through 
10 inches of 22 gauge wire 
causes the ground connec- 
tion of the integrated circuit 
to jump by 0.4 V. The syn- 
chronous switching of five 
gates could cause the ground 
to rise to 2 V! Since 2 V is 
the logic threshold for 
transistor-transistor logic, 
proper operation would be 
unlikely. This particular 
problem, a common cause 
of malfunctions in bread- 
boarded circuits, is partially 
solved by bypass capacitors. 
Do you know how a 
power-distribution bus strip 


works? Why a double-sided 
printed-circuit board can 
give far better performance 
than point-to-point wiring, 
even with very heavy wire, 
or even a single-sided 
printed-circuit board? How 
much ground area do you 
need on a printed-circuit 
board? Do you know what 
a ferrite bead is, and how it 
suppresses noise? Do you 
know what the best type of 
filter capacitor for filtering 
an input line is? (The answer 
is not ceramic disc.) Why is 
copper a better magnetic 
shield than steel at high fre- 
quencies? How do you seal 
a cabinet door to EMI? 
Why, in a cabinet, does a 
series of ventilating holes 
with a total area of 1 square 
inch leak far less ЕМІ than a 
single crack in the door with 
an area of 0.1 square inches? 
Ott explains this plus much 
more. 

The book has a few short- 
comings. The author does 
not always tie separately 
presented concepts together, 
and the reader must perform 
this synthesis. I would also 
like to have seen more infor- 


mation on power-line EMI 
filters. The book was not 
written with computers in 
mind so there are no explicit 
references to them. The in- 
formation on digital circuits 
is very brief. Counterbalanc- 
ing these problems is the 
fact that the book does not 
deal with obsolete 
technologies, but handles 
fundamental principles 
which will always be a 
proper starting point for at- 
tacking a new area. 

In summary, this is an ex- 
cellent book. It should be 
read by every serious 
analog/digital designer. A 
careful reading and applica- 
tion of Ott's principles will 
save great pain, hours of 
labor, money, and in some 
cases even entire projects. lil 


] М Demas 

Department of Chemistry 
University of Virginia 
Charlottesville VA 22901 


THE AQUARIAN CONSPIRACY 


A 


turn-about 


BITS, Inc. 


Books to erase the impossibie 


P.O. Box 428 


Peterborough, N.H. 03458 


great shuddering, ir- 
revocable shift is over- 
taking us. It is not a new 
political, religious or 
economic system. It 
is a new mind, a 


BY MARILYN FERGUSON 
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in consciousness in 
critical numbers of in- 
dividuals, a network 
powerful enough to bring 
about radical change 


in our culture. 


Please send copies at 
$15.00 each. Postage and 
handling include 


d. 
SHIPPED DIRECT FROM PUBLISHER 
Please check: 
О VISA O MosterChorge 
L) Check or money order 
Call 24 hours a day: 
800-258-5477 
N.H. residents 924-3355 


18090 
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Tracking Down the 
Modem Filters 


Since my article “An 
Answer/Originate Modem” 
was published in the June 
1980 BYTE (page 24), I have 
found that the company 
which makes the CH1262 
and CH1267 filters has 
moved. The current address 
and telephone number are: 


Cermetek Microelectronics 
1308 Borregas Ave 
Sunnyvale CA 94086 
(408) 734-8150 


The filters are available as 
“miniModem” building 
blocks from this firm. 


Ronald G Parsons 
9001 Laurel Grove Dr 
Austin TX 78758 


The Source and Tym- 
share Sign Operations 
Agreement 


Source Telecomputing 
Corporation and Tymshare 
Inc have entered into a 
development and pilot 
operation agreement under 
which Tymshare, a com- 
puter service company, will 
provide a variety of facilities 
and services to increase the 
user capacity of The Source, 
an information utility. Tym- 
share's subsidiary, Tymnet 
Inc, which operates the 
TYMNET public packet- 
communications network 
serving 200 cities, will be 
utilized in The Source's ex- 
pansion program. The 
number of Source users, 
now approaching 5000, has 
increased beyond the 
system's present capabilities. 
Utilizing TYMNET's equip- 
ment and expertise will 
better serve existing users 
and permit The Source to 
accommodate thousands 
more. 

Through The Source, 
owners of home computers, 
computer terminals, and 
word-processing equipment 
are able to access a variety 


of data bases and programs 
by telephone connection to 
computers of The Source 
network, For details, contact 
The Source, Source 
Telecomputing Corporation, 
1616 Anderson Rd, McLean 
VA 22102, (703) 821-6660. 


Heath Offers Source 
Code to Its Customers 


Heath Company, Dept 
350-390, Benton Harbor MI 
49022, (616) 982-3210, is 
offering to its microcom- 
puter customers source code 
for the company's internally 
developed system software 
and hardware. Source code 
to be released include those 
for Heath's cassette 
assembler, debugger, editor, 
and BASIC, and the source 
code for HDOS, Heath's 
disk operating system. Also 
being offered are the firm- 
ware for the H-17 and H-89 
disk controllers and the 
firmware for the H-19 video 
terminal. The source code 
listings are $25 each except 
for HDOS, which is $195. 
The H-19 code will also in- 
clude source on a Heath 
HDOS floppy disk and the 
character generator ROM 
(read-only memory) code. 
HDOS source code is 
available on floppy disk and 
includes the disk Assembler, 
Editor, BASIC, and DBUG, 
as well as PIP and other 
utilities, All products remain 
copyrighted, and even 
though source code is 
available, it is not being 
placed in the public domain. 
Heath welcomes licensing 
discussions for HDOS from 
other manufacturers. 


Computer Bulletin Board 
for Radio Amateurs 


A free access program, 
called HAMNET, was 
established by Donald 
Stoner, W6TNS, and The 
Peripheral People, POB 524, 
Mercer Island WA 98040, 
(206) 232-4505. HAMNET 
utilizes the extensive 
MicroNet communications 
network, which allows ac- 
cess through almost two 
hundred local telephone 
numbers. Checking into 
HAMNET permits users to 


post and retrieve messages 
for help wanted, equipment 
for sale, network news, 
schedules, and so on. Other 
features planned are prop- 
agation forecasts, Federal 
Communications Commis- 
sion (FCC) news, new pro- 
duct announcements, and 
more. Public-domain pro- 
grams are also available. 
HAMGAB is a ham "fre- 
quency” for two users to 
communicate or transfer 
programs. While the system 
is primarily oriented 
towards amateur radio 
buffs, it is open to all 
MicroNet customers. A 
subscription to MicroNet is 
$9 and $5 per connect hour. 
Customers are given a 

128 K-byte block for storage 
of files. Information is 
available from Personal 
Computing Division, Com- 
puServe Inc, 5000 Arlington 
Centre Blvd, Columbus OH 
43220. 


New TRS-80 Keyboards 


Radio Shack has an- 
nounced an important 


change in its TRS-80 Model 
I microcomputer. The new 
keyboard that uses a 
capacitive-contact system to 
eliminate the well-known 
keyboard debounce prob- 
lem does not have 
removable key caps, which 
were on the older TRS-80 
models. Any attempt to 
clean the keyboard by 
removing the key caps will 
result in damage to only 
those TRS-80s that have the 
new keyboard. TRS-80s 
with the new keyboard are 
distinguished by a dull (as 
opposed to a shiny) finish 
on the keys and a curved (as 
opposed to a straight) slope 
of the keyboard tops when 
viewed from the side. 


Educational Software for 
the Apple 


The Department of 
Natural Science at Eastern 
Kentucky University, 
Memorial Science 220, Rich- 
mond KY 40475 (606) 
622-3735, has completed a 
search for educational 
courseware written for 


microcomputers. They have 
compiled a catalog of educa- 
tional software for the 
Apple II computer. Schools 
may obtain a copy of this 
catalog by writing to Pro- 
fessor John Wernegreen at 
the above address. № 


Catching the Khachiyan 
Bug 


In Part 1 of "Khachiyan's 
Algorithm" by Berresford, 
Rockett, and Stevenson 
(August 1980 BYTE), a 
typographical error occurred 
in an Editor's Note by Gregg 
Williams (GW) at the 
bottom of the first column 
on page 202. The error at 
the end of line 7 of the 
italicized paragraph is in the 
equation 

t = Кр 
The correction is 
t = Кп? 1 


THERES 


ROCKEF 2 
СЕМТ 


We're selling a lot of 


Apples in the heart of New York City. Our 
businessin Dynabytes and Hewlett-Packards 
is booming too. The truth is a lot of people 


A BIG MARKET 
FOR APPLES IN 


are finding Datel's approach to selling micro hardware, software, pur binis 
and the training and service that go with them just what the doctor ordered. 
If you find yourself in our neighborhood stop in and look over our selection, 


and have a chat. We'll show you the right system up 
front. And if you buy it, we'll stand behind it. 
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TARGET HOST » TARGET HOST * TARGET HOS 


., HOST » TARGET HOST » TARGET HOST » TARGET HOST » TARGET, 


System requirements are 32k CP М 


314 


GAP-AP 


№ 


CROSS COMPILE 
FORTH! 


CROSS COMPILING IS THE MOST CONVENIENT WAY 
TO IMPLEMENT AND EXTEND FORTH. NOW YOU CAN 
CROSS COMPILE AN ENTIRE FORTH SYSTEM WITH 
ALL FORWARD REFERENCES RESOLVED IN A SINGLE 
PASS TO PRODUCE AN EXCUTABLE IMAGE IN МЕМ. 
ORY OR ON DISK AND ALOAD MAP OF ALL DEFINED 
SYMBOLS. THE CROSS COMPILER IS WRITTEN IN 
HIGH LEVEL FORTH INTEREST GROUP (FIG) FORTH. 
A COMPLETE DESCRIPTION OF EACH WORD IN THE 
CROSS COMPILER IS GIVEN WITH STEP BY STEP 
STACK CONTENTS. FORTH INTERNALS (NEXT. BUILD, 
DOES. CREATE. ETC.) ARE ALSO COMPLETLY DE- 
SCRIBED. A CROSS COMPILABLE VERSION OF THE 
FIG MODEL 1.0 IS PROVIDED FOR THE 8080 WITH AN 
ASSEMBLER / DISASSEMBLER. THIS MAY BE EASILY 
CONVERTED TO ANY MACHINE. A DETAILED DE- 
SCRIPTION IS GIVEN FOR FIRST TIME IMPLEMENTA- 
TIONS. THE ENTIRE PACKAGE IS AVAILABLE FOR $70. 
FROM: 


Nautilis Systems 


P.O. Box 1098 
Santa Cruz, CA. 95061 


FOR THE SERIOUS FORTH USER 


ARGET HOST = TARGET HOST TARGET HOS 


General Accounting Package. Fantastic double 
entry accounting system with user definable ac- 
counts. The account numbers are made up of 7 
4-digit fields allowing 7 levels of account 
classifications. With the use of the Operator 
Report Selector Generator (OSRG), you can 
generate any type of report you desire, or use 
report programs in GAP-GL, GAP-AP, and 
GAP-AR. 


Includes all basic GAP functions, plus entry of 
General Ledger transactions, prints General 
Journal, General Ledger summary and detail, 
Balance Sheet, Profit and Loss. 


Price $124.95 


Requires GAP-GL to run, allows adding A/R in- 
voices, printing Sales Journal, detail A/R report, 
Account Aging, add/update Cash Receipts with 

register, Cash Receipts Journal, and A/R Billing. 


Price $99.95 


Requires GAP-GL to run, allows adding of A/P 
invoices, printing Purchase Journal, detail A/P 
report, Aging of Accounts, Check Writing, 
Check Printing, Cash Disbursements Journal. 


Price $99.95 


PROFESSIONAL DATA SYSTEMS 


318 E 18 st. 
BAKERSFIELD CA. 93305 


(805) 323-0891 
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GAP on? 
IN YOUR LIFE Ө 


GAP 


TARGET HOST » TARGET HOST > TARGET" 


= HOST » TARGET HOST >» 


СР, М is registered trademark of Digital Research 
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A $5.25 Interface to 
the BSR X-10 Home 


Control System 


Alan R Trimble, Tracon Corporation, 6615 Kentland Ave, 
Canoga Park CA 91307 


The availability and reasonable cost of the BSR X-10 
Home Control System, coupled with the ease of inter- 
facing the system to a home computer, will undoubtedly 
spawn a revolution in home automation. (See Steve Ciar- 
cia's article "Computerize a Home," January 1980 BYTE, 
page 28.) Already I have seen advertisements in BYTE 
and other computer magazines for interface equipment in 
the $100 to $200 range, offered by at least three different 
manufacturers. Eager to get my home under computer 
control, but not too eager to shell out $114.90 for the 
5-100 MicroMint system described in Steve's article, I 
was motivated to implement the system in software. 

All that is needed is an ultrasonic transducer and a 
single bit from a parallel output port. The transducer is 
simply connected directly across the output port line 
(transistor-transistor logic [TTL] levels are sufficient to 
drive the capacitive transducer load) while the computer 
is used to generate the 40 kHz bursts that make up the 
coded message to be transmitted to the BSR X-10 com- 
mand module. 

The output port was easy to come by—I had a spare 
one—but even a single line from a dedicated port could 
be used, such as a bit from a parallel printer-interface 
port, provided that the printer is not strobed when data is 
output to the port. Finding a 40 kHz ultrasonic trans- 
ducer did not seem quite as simple. After calling a few 
local electronic stores, however, I was able to locate one 
for $5.25 (Calectro catalog number J4-815). 

All tools in hand, I set out to emulate Steve's command 
generator in software on my 4 MHz Z80-based S-100-bus 
system. The calling sequence was set up so that the rou- 
tine could be called using Cromemco's FORTRAN, but it 
is a simple matter to modify this as required. 

At the heart of the program are two subroutines: 
FORTY, which generates a 40 kHz signal of specific dura- 
tion, and DLY, which provides a programmable delay. 
These make careful use of instruction execution times to 
provide accurate timing. As written, they will work only 
with Z80/8085 systems running at a basic clock rate of at 
least 4 MHz. 

FORTY and DLY are used in subroutines SND1, 
SNDO, and TERM, which generate the transmission 
codes for a logic 1, a logic O, and the code-termination se- 
quence, respectively. 

These, in turn, are utilized by the main routine XMIT, 


which builds the message to be transmitted from the 
single-byte code passed as an argument. The code passed 
is exactly as described in table 1 of Steve's article. 
Admittedly, the software required to drive the trans- 
ducer is neither processor nor speed independent, but the 
concept is simple enough to be used on virtually any 


system. 


Listing 1: This software, called from Cromemco FORTRAN, is 
used to drive an ultrasonic transducer directly from a parallel 
output port. Output frequencies and timing are based on the 4 
MHz clock rate of the author's Z80 system. 


CROMENCO CDOS 280 ASSEMBLER vermion 92.15 
XBIT: TRANSMIT COMMAND TO HOME CONTROL SYSTEM 


000Е' 1605 


0055' 215C17 
0058' CD7100' 
005B' C9 


(0000) 
(0004) 
(0018) 


005C' 3£04 
005Е' D318 
0Ю060* OF02 
0062* 0р 

0063° 20Р0 


0065" 3600 
0067" D318 
0069' 0Е00 
0068! 0Е00 
0060" 05 

006Е! 20ЕС 
0070’ C9 


; XMIT TRANSMIT COMMAND TO HOME CONTROL SYSTEM 
1 
1 PURPOSE: TO GENERATE THE SIGNALS REQUIRED TO DRIVE AN ULTRASONIC 
1 TRANSDUCER TO TRANSMIT COMMANDS TO THE BSR X-10 (OR SEARS} 
; НОМЕ CONTROL SYSTEM 
: 
1 USAGE: CALL XMIT 
1 
} WHERE: HL CONTAINS THE ADDRESS OP THE COMMAND BYTE 
І 
; COMMAND BYTE (DECIMAL): 
і ALL ОҒ з} CHl = 12 CH? = 10 CH13 = 0 
i LIGHTS ОЙ = 3 CH2 = 28 CHS = 26 СН14 = 16 
; ON = $ CH3 = 4 CH9 = 14 CH15 = B 
4 OFF a? CH4 * 20 CH10 = 30 СН16 = 24 
ғ DIM = 9 CHS = 2 CHll = 6 
; BRIGHT = il CH6 = 18 CH12 = 22 
t 
ENTRY ХИТ 
; 
XMIT: PUSH АР; SAVE REGISTERS 
PUSR BC 
PUSH DE 
PUSH AL 
LD A, (HL) ; GET THE CODE WORD 
ЕСА; POSITION THE CODE WORD 
RLCA 
RLCA 
CPL 
LD Е, А; SAVE THE COMPLEMENT FOR LATER USE 
CPL 
з 
CALL 5ирі; TRANSMIT THE START BIT 
LD 0,51 SETUP TO TRANSMIT THE NEXT 5 BITS 
XLPl: ИССА; BHIFT BIT ТО BE TRANSMITTED INTO CARRY 
CALL C,SND1; SEND A ORE IF CARRY IS SET 
CALL NC,S8WDO; BEND A ZERO ІР CARRY 15 CLEAR 
DEC D 
JR RZ,XLP1; LOOP UNTIL 5 BITS HAVE BEEN SENT 
7 
LD D,51 SETUP TO TRANSMIT ANOTHER 5 BITS 
LD A, GET THE COMPLEMENTED DATA 
XLP2: RLCA; SHIFT BIT TO BE TRANSMIS"ED INTO CARRY 
CALL C,8WUD1; SEND A ONE IF CARRY IS 54Т 
CALL NC, SNDO; SEND A ZERO IF CARRY 1% CLEAR 
DEC D 
JR NE,XLP2) LOOP UNTIL 5 SITS HAVE BEEN SENT 
; 
CALL TERK: TRANSMIT THE TERMIHATION SEQUENCE 
POP KL; RESTORE THE REGISTERS 
POP DE 
POP BC 
POP AF 
RET 
і SWD1: SEND (TRANSMIT) A ONE 
ҙ 
6RD1: PUSH АР; SAVE M:CUM 
LD B,160; 4И5 O° 40КН2 
CALL 1 GENERATE 40КНІ BURST 
LD HL,03D7H; DELAY PACTOR 
CALL DLYs DELAY REMAINING BIT TIME 
POP AF; RESTORE ACCUM 
RET a 
і 
1 
3 SNDO: SEND (TRANSMIT) A ZERO 
$ 
SNDO: PUSH АР; SAVE ACCUM 
LD 8,48; 1.2и5 OF 40КН2 
CALL FORTY; GENERATE 40KHZ BURST 
LD RL, 06958; DELAY FACTOR 
CALL DLY: DELAY REMAINING BIT TIME 
POP AF; RESTORE ACCUM 
RET 
7 
ҙ 
; TERM TRANSMIT TERMINATION SEQUENCE - 
i 
TERN: LD 0,4; SEND 4 4MS BURSTS OF 40KHZ 
TLPl: LD А,160; SETUP POR 4М5 
CALL FORTY; TRANSMIT 40KH2 
DEC р 
JR "2,TLPl1) LOOP FOR 16M5 
1 
LD HL,175CH; DELAY PACTOR 
CALL DLT} DELAY 24M8 
RET 
; FORTY: GENERATE 40КН1 
$; 
3 USAGE: LD В, VALUE 
3 CALL FORTY 
n 
1 WHERE: В CONTAINS DURATION FACTOR 
F 
3 NOTE: DURATION = ( 100 * B + 33 ) 9 0.2505 
n ( INCLUDES LD & CALL INSTRUCTION TIMES } 
; 
1 MODIFIED: A, B, C, H, L 
П 
1 
DO: EQU 0; OUTPUT DATA FOR ZERO 
01: EQU 4; OUTPUT DATA FOR ONE 
FORT: EQU 18H; OUTPUT PORT 
П 
} 
FORTY: LD A,BL 
от (FORT) ‚А; OUTPUT A HIGH 
LD „21 DELAY COUNT 
PLP1 DEC с 
JR H£,PLPRl; DELAY BETWEER OUTPUTS IS 12.5US 
, 
LD A,D0; DATA POR LOW OUTPUT 
OUT (PORT) ‚А; OUTPUT THE DATA 
LD С,0; DELAY 
LD C,0; DELAY 
DEC B 
JR NZ, FORTY; END OF CYCLE 
RET 
ғ 
I 
1 ОСУ: PROGRAMMED DELAY 
П 
ài USAGE: LD HL, VALUE 
3 CALL DLY 
4 
} WHERE HL CONTAINS DELAY РАСТОЯ 


Listing 1 continued on page 316 


Circle 245 on inquiry card. 


Circle 244 on inquiry card. 


‘CONTRACT 
PROGRAMMERS 
$15 to $30 per Hour 


Our clients have immediate short-and 
long-term assignments available for 
experienced programmers in either field -- 
mini/mainframe. Paid weekly; 
full benefits available. 


© Software Tech. Writers 

Ө Software/Hardware Engineers 
(INTEL 8085) 

e Programmer/Analyst (COBOL. 


IBM, or DEC 10) 
Ө Systems Programmer (Mini/ 
Micro Assembly, FORTRAN, & BASIC plus) 


digital arts group 
CONTRACT 
SERVICES 


For immediate con- 
sideration, contact: 
Jim Barry, Suite 101. 


Nine Bedford Street 
Burlington, MA 01803 
(617) 273-2780 


CP/M SOFTWARE 


ADAPT 2.00 
Runs Cromemco Software Under CP/M 1.4 or 2.2 . 


Get Cromemco software to run on your CP/M Version 1.4 or 2.2 system. 
ADAPT interfaces most of those powerful Cromemco packages to any 
Z-80 based CP/M system without patching. ADAPT works without 
changes for any memory size. 


RATFOR-80 
Fast RATFOR Language (RATional FORtran). ..............$95 
RATFOR-80 lets you write structured code that translates to Microsoft or 
Cromemco FORTRAN. TSW's RATFOR—80 (RATional FORtran) pre- 
compiler runs at more than 1000 statements per minute. Price includes 
extensive subroutine library. Documentation includes ‘Software Tools” 
(ADAPT and RATFOR packages 


book by Kernighan and Plauger. 


combined $150} 


FMT Word Processing Text Formatter for CP/M .............%75 


FMT works with any CP/M editor to give you automatic page headings 
and footings, page numbering, centering, underscoring, external file 
merging, and in-line console input. FMT works with any video, CRT, or 
hardcopy terminal and printer combination. With daisy-wheel printers, 
FMT provides superscripting, subscripting, and half-line spacing. 


THE SOFTWARE WORKS 
8369 Vickers 
San Diego, CA 92111 


{714} 569-1721 


VESA and MasterCharge sccepted 
* CPIM із a trademark of Digtal Research 
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Rockwell takes 


AIM toinfinity 


Expand the capabilities of your AIM 
with Rockwell’s new Microflex 65 
product line. 

CompuMart carries single & multiple 
add on modules made by Rockwell for 
your Rockwell AIM. 

Write for CompuMart's complete 
brochure on Microflex 65. 

Write CompuMart, 270 Third Street 
Dept. 129 P.O. Box 568 Cambridge, 
Mass. 02139 


COMPUMARTA 


Zs-SYSTEMS 
ZOBEX 


Complete computer on 3 S-100 boards with 
32K RAM for Under $1000.00* 
Runs M/PM and C/PM 


Low power, 

ОМА operation, 

Bank select in 16K sections 

Can be disabled in 4K increments 


64K RAM 
4 MHz 
No WAIT States 
IEEE Std. 


2 or 4 serial ports, 3 parallel, one 4K 
EPROM, Vectored interrupts, real time 
clock, Software controlled baud rates, 
Drives daisy wheel printer directly 


780 CPU 
2-4 MHZ 
IEEE Std. 


All digital design for stable and 
reliable performance. No one- 
shots or analog circuitry. BIOS for 
C/PM available. 


DISK CONTROLLER 
8" and 5" 
DRIVES 


CARD CAGE 
and Fan 


6 slot shielded motherboard 
for good cooling and low noise. 


SEND FOR FREE INFORMATIONS 


6 months warranty on our boards with normal use 


Z;-SYSTEMS / ZOBEX 


5333 Mission Center Rd., San Diego, Ca. 92108 
P.O. Box 1847, San Diego, Ca. 92112 
(714) 447-3997 


*introductory offer for limited time only 
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Listing 1 continued: 


DELAY = ( 4107°H + 16*L + $7 ) * 0.250 

E ( DELAY INCLUDES LD & CALL INSTRUCTION TIMES ) 
33$ 

0071" 24 0134 DLY: INC Hy SETUP FOR DELAY LOOP 

0072! 2С 8135 INC L 


D071' 2D 0136 DLP: DEC Lz MINOR DELAY LOOP 
0074: 2070 8137 JR Bz, DLP; DELAY THE SPECIFIED COUNTS 
0076“ 25 0138 DEC К MAJOR DELAY 


Д Loa? 
0077' 20РА 0119 JR Wz, DLP; DELAY THE SPECIFIED COUNTS 


0079" С9 0140 ВЕТ 
0 

007A' (0000) 0142 END 

Errore 0 


Program Length 007А (122) 


CROSS REFERENCE LISTING 
D0 0104 0115 


0109 

DLP 0136 013? 0139 

DLY 0134 0063 0074 0088 
0 


FORTY 0109 0061 0072 0083 0120 
110 0116 


0 
SNDO 0070 0038 0046 
ENDI 0059 0034 0037 0045 
ERM 0050 
Тірі 0082 0085 
XLP1 0036 0040 


0044 0048 ік 
хит 0020 $0022 


Steve Ciarcia’s Comments 

My compliments to Alan Trimble on his тзепийу. 
An ultrasonic transducer tied directly to one line of an 
output port is a very viable approach. In fact, the first 
control circuit 1 designed employed an NE555 timer, 
used as a tone-burst generator, and an ultrasonic 
transducer attached as you describe. This additional 
$0.50 component (the NE555) further reduces the soft- 
ware overhead while maintaining minimum system 
cost. 

When I wrote the article, I made a tough decision. 
Either I could present a $6 interface designed for use 
with a computer that has existing output ports, a раг- 
ticular system clock rate, and a particular processor, 
or I could make the hardware smarter (and more ex- 
pensive) and yet usable on virtually any computer. 
With the first alternative, I would have gotten about 
200 letters asking how to design a parallel output port; 
the second was the better way to proceed under the cir- 
cumstances. 

There are often many approaches to the design of an 
interface. My philosophy is to try to tender the one 
that has the greatest potential for being implemented 
by BYTE readers. Га rather not be remembered for ту: 
great theoretical presentations. I depend on intelligent 
people like Mr Trimble to read between the lines and 
customize my interfaces to meet their individual 
system requirements. 

Regarding the expense of buying the equipment, I 
am familiar with only the MicroMint unit (the Busy. 
Box). For the purchase price, you get a unit that is 
assembled and tested; it includes a case, power supply, 
and instructions; and it comes with the cables required 
to plug it in and use it. 

Anyone wishing to build Mr Trimble's design for a 
control interface can get the 40 kHz transducer (part 
number MM 1002) for $6 postpaid from: 


The MicroMint Inc 
917 Midway 
Woodmere NY 11598 
(516) 374-6793 


My thanks to Mr Trimble for pointing out this ap- 
proach to interface design....Steve Ciarcia 


Power AND F lexibi : 


.D-G Electronic Developments Co. introduces NEW 
Hardware, Firmware, and Software support for the H8. 
Combined with the already popular DG-80 CPU, our pro- 
ducts provide an ever increasing line of complimentary 
support devices to enhance the power and flexibility of 
the H8 Computer. “ 


INIRODUCING: the DG-64D 


и” Up to 64K bytes capacity Dynamic RAM Prices: 
»* Hardware bank selectable in 8K increments 6 4. К с 2 9 
.00 


уе Software bank selectable in 16K increments through I/O port 
On-board bank select/CPU ROM disable port, addressable to 


any 256 I/O addresses 
м“ Up to 8 boards controllable through one МО port (allows page Wy me 480.00 
mode operation) 
On-board transparent refresh for 8080 or Z80 microprocessor 3 2K d AOI E E ee eae 43 1 „00 
backed up by asynchronous refresh upon loss of normal prog- 
ram execution 1 6K e » е е з е 9 9 # э s 382 -00 
4 MHz operation with no wait states required 
р" Low power consumption DK "n Ыл ee ee В 333 „00 
уе Assembled, tested, & burned-in—90 day warranty Documentation only (DG-64D) 15.00 


STATE OF THE ART CPU FOR THE HEATH H8 


DG-80 Z80 CPU— 249.00 'сосулеапопоту: $25.00 
NEW —SUPPORT for the DG-80 


the DG-FP8 the DG-ADP4 

Monitor/Utility package for use with the DG-80 CPU which provides Plug-in hardware modification to allow operation of 

functions of PAM-8 as well as the following: the Heath H17 disk svstem with the DG-80 at 4 MHz 

уе” 280 monitor features such as display alternate register sets, display еа тәу \ а 
index registers, etc. Requires the use of the DG-FP8 firmware package. 


iI” “Shorthand” modes for display of memo tent inted to b 
general pane eters") Neo” e? STANDARD CP/M Ver. 2.2 


уе” Supports STANDARD CP/M provided by D-G Electronic Develop- 


ments Co. as well as HDOS 16K CHIP SETS (8-4116 Type Dynamic RAMS) for DG-32D, 
Provides firmware support for DG-ADP4, 4MHz hardware Appie", TRS-80*, H88/89" and РЕТ” (Tested) ... $49.00 
NEW PRICING ON OUR POPULAR DG-32D (32K Dynamic RAM for Heath H8) 


BENE „ази eer 33900 ØK .............. 235.00 
16K(*2 populated) .. 280.00 Documentation only 12.00 


CP/M is a registered trademark of Digital Resear.h of Pacific Grove, California. Heath, HDOS, H8. H88/89 8 PAMB are registered trademarks of the Heath Company. 280 5 a registered trademark of 
Zilog Corp PET is a registered trademark of Commodore. Apple 15 a registered trademark of Apple Computer. TRS-80 15 a registered trademark of TANDY Corp 


Ordering Information: Products listed available from DG Elec- 


[== =ске "Uo RU. c oz E NN E Uu. C —-———— SSS EE EE ————À———————XX ë O пла ыы рык) 
| Р ELEC 1 ОМС tronic Developments Co., Р.О. Box 1124, 1827 South Armstrong, 
Denison, Tx. 75020. Check, Money Order, VISA or Master 


Charge accepted. Phone orders (charge only) call (214) 465- 


И p М 7805. Мо COD's. Freight prepaid. Allow 3 weeks for personal 
С). checks to clear. Texas residents add 5%. Foreign orders add 
30%. Prices subject to change without notice. 
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IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 


For Commodore PET/CBM and other computers... 


TNW-2000 


TNW-1000 seria! Interface: $129 
1 channel output only 
TNW-2000 serial interface: $229 
1 channel input апа output 
TNW-232D Dual Serial intertace: $369 
2 channels input and output plus RS-232 contro! lines 
TNW-103 Telephone Modem: $389 
Auto answer /auto dial. Use with DAA 
PTERM: A program that turns your PET into a terminal 
S О FTW AR i= (Use with TNW-2000, TNW-232D, or TNW 103) 
SWAP: Allows storage of up to 8 programs in PET 
memory at once. Run them in any order. 


PAN: A sophisticated electronic mail program 
(use with TNW-103) 


Write or call for information today: 


TNW Corporation 
3351 Hancock Street 
San Diego CA 92110 


(714) 225-1040 


A Message 
to our Subscribers 


information of interest to 
them in the mail. Used are 
our subscribers’ names and 
addresses only (no other 
information we may have is 
ever given). 


From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 


these companies, choosing While we believe the 


only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 


Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 


distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 

70 Main St, Peterborough NH 
03458. Thank you. 
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More on Skip Chains 


Mark S Williamsen, 3114 Central St, Evanston IL 60201 


In regards to Geoffrey Gass's Technical Forum "Mining 
the Skip Chain” (February 1980 BYTE, page 148), I 
would like to add an alternative which has several advan- 
tages: a lookup table. A skip chain in its simplest form 
(testing a single byte to access routines located within a 
single page [256 bytes] of memory) uses a minimum of 4 
bytes of 6800-microprocessor code per test. If the skip 
chain is to-call routines outside of that one page, then 7 
bytes are required for each comparison. (See listings 1 
and 2.) 

On the other hand, a lookup table needs a search 
routine (as in listing 3) of about 25 bytes and 3 additional 
bytes for each entry in the table if extended addressing is 
used. The break-even point is about 6 comparisons. 
Beyond that, the lookup table scheme uses less memory. 
It has the additional advantage that the program does not 
have to be reassembled to add new entries. In fact, if an 
end-of-table trap is used, as in listing 3, new entries can 
be written into a programmable read-only memory 
(PROM) without changing or erasing any previous data. 
This is ideal for use in a PROM monitor because new 
commands and routines can be added at any time if blank 
space is left following the table. m 


Listing 1 
00001 NAM SKIPCH 
00002 *SIMPLEST FORM SKIP CHAIN ROUTINE 
00003 * GOES TO ONE OF SEVERAL ROUTINES 
DEPENDING ON 
00004 *CONTENTS OF ACC. B 
00005 *M, WILLIAMSEN 1/31/'80 
00006 *DEFINITON OF DUMMY LABELS TO 
SATISFY ASSEMBLER; 
00007 ЕЕ00 INCH EQU $FFOO 
00008 0000 СІ EQU 0 
00009 0000 C2 EQU 0 
00010 0000 C3 EQU 0 
00011 0000 Rl EQU 0 
00012 0000 R2 EQU 0 
00013 0000 R3 EQU 0 
00014 0000 BDFFOO START JSR INCH GET 
CHARACTER IN 
АСС. В 
00015 0003 C100 FIRST CMP В #С1 В=СОРЕ 1? 
00016 0005 27 F9 BEQ Rl IF YES, GO TO 
ROUTINE 1 
00017 0007 C100 SEC CMP B #С2 B=CODE 2? 
00018 0009 27 F5 BEQ R2 IF YES, GO TO 
ROUTINE 2 
00019 0008 С100 THIRD СМРВ #C2 B=CODE 3? 
00020 0000 27 Fl ВЕО R3 IF YES, GO TO 
ROUTINE 3 
00021 ` 
00022 m 
00023 т 
00024 “FURTHER COMPARISONS AS 
NECESSARY 
00025 Я 
00026 г 
00027 * Listing I continued on page 319 


Listing 1 continued: 


00028 QOOF 20 EF BRA START GET NEW INPUT 
IF 
00029 END CODE NOT 
FOUND 
TOTAL ERRORS 00000 
Listing 2 
00001 МАМ SKIPEX 
00002 *SKIP CHAIN ROUTINE WITH EXTENDED 
ADDRESSING 
00003 *GOES TO ONE OF SEVERAL ROUTINES 
DEPENDING ON 
00004 “CONTENTS OF ACC. B 
00005 “М, WILLIAMSEN 1/31/'80 
00006 *DEFINITON OF DUMMY LABELS TO 
SATISFY ASSEMBLER; 
00007 FFOO INCH EQU $F FOO 
00008 0000 el EQU 0 
00009 0000 C2 EQU 0 
00010 0000 (38 EQU 0 
00011 0000 CN EQU 0 
00012 0000 Rl EQU 0 
00013 0000 R2 EQU 0 
00014 0000 R3 EQU 0 
00015 0000 RN EQU 0 
00016 0000 BDFFOO START JSR INCH GET 
CHARACTER IN 
ACC. B 
00017 0003 C100 FIRST СМРВ ІСІ B=CODE 1? 
00018 0005 26 03 ВМЕ SEC CONTINUE IF NO 
00019 0007 7E 0000 ІМР R} GO TO ROUTINE 
1 IF YES 
00020 000A C100 SEC CMP B #С2 В = CODE 2? 
00021 000С 26 03 ВМЕ THIRD CONTINUE IF NO 
00022 000Е ТЕ 0000 JMP R2 GO TO ROUTINE 
2 IF YES 
00023 0011 C100 THIRD CMP B #C2 B=CODE 3? 
00024 0013 2603 BNE NTH CONTINUE IF NO 
00025 0015 7E 0000 ІМР R3 GO TO ROUTINE 
3 IF YES 
00026 и 
00027 й 
00028 Е 
00029 *FURTHER COMPARISONS AS 
NECESSARY 
00030 в 
00031 i 
00032 Р 
00033 0018 C100 NTH CMP B СЫ B=CODE N? 
00034 ОО1А 26 E4 BNE START GET NEW INPUT 
IF NO 
00035 001С 7E 0000 JMP RN GO TO ROUTINE 
N IF YES 
00036 END 
TOTAL ERRORS 00000 
Listing 3 
00001 NAM LOOKUP 
00002 * COMMAND DECODER WITH LOOKUP 
TABLE. 
00003 *GOES TO ONE OF SEVERAL ROUTINES 
DEPENDING ON 
00004 *CONTENTS OF ACC. B 
00005 *M, WILLIAMSEN 1/31/'80 
00006 *DEFINITON OF DUMMY LABELS TO 
SATISFY ASSEMBLER; 
00007 FFOO INCH EQU ФЕҒОО 
00008 0000 СІ EQU 0 
00009 0000 C2 EQU 0 
00010 0000 E3 EQU 0 
00011 0000 CN EQU 0 
00012 0000 Rl EQU 0 
00013 0000 R2 EQU 0 
00014 0000 R3 EQU 0 
00015 0000 RN EQU 0 
00016 0000 BD ЕКОО START JSR INCH GET 
CHARACTER IN 
АСС. В 
00017 0003 СЕ 0018 LDX #TABLE INITIALIZE 
POINTER. 


Listing 3 continued on page 320 


TRS-80 (Level 11) 


STOP PLAYING GAMES АРРІЕ 


OTHERS 


@ Calculate odds on HORSE RACES with ANY COMPU- 
TER using BASIC. 

Ш SCIENTIFICALLY DERIVED SYSTEM really works. TV 
Station WLKY of Louisville, Kentucky used.this sytem 
to predict the odds of the 1980 Kentucky Derby. See 
the Wall Street Journal (June 6, 1980) article on 
Horse-Handicapping. This system was written and 


used by computer experts and is now being made available to home computer owners. This 
method is based on storing data from a large number of races on a high speed, large scale 
computer. 23 factors taken from the "Daily Racing Form“ were then analyzed бу the 
computer to see how they influenced race results From these 23 factors, ten were found to 
be the most vital in determining winners. NUMERICAL PROBABILITIES of each of these 10 
factors were then computed and this forms the basis of this REVOLUTIONARY NEW 


PROGRAM. 


№ SIMPLE TO USE: Obtain "Daily Racing Form" the day before the races and answer the 10 
questions about each horse. Run the program and your computer will print out the odds for 


all horses in each race. COMPUTER POWER gives you the advantage! 


№ YOU GET: 1) TRS-80 (Level II) or Apple Cassette 


2) Listing of BASIC program for use with any computer. 


3) Instructions on how to get the needed data from the "бану Racing Form '. 


4) Tips on using the odds generated by the program. 
5) Sample form to simplify entering data for each race. 


3G COMPANY, INC. DEPT. BT 


(503) 357-9889 


RT. 3, BOX 28A, GASTON, OR 97119 


Yes, | want to use my computer for FUN and PROFIT. Please send те 


at $19.95 each. 


| need a [ ] TRS-80 Cassette or [ | Apple Cassette. 


o 


Епсіоѕед is: Г) check or money order [C] Master Charge [7] Visa 


Card No. 
NAME 


ADDRESS 


CITY 


Exp. date 


START USING YOUR COMPUTER FOR 
FUN ana PROFIT! 


A Selection of the 
Computer Professionals Book Club 


MICROCOMPUTER 
INTERFACING 

Principles and Practices 

G. Jack Lipovski, 

University of Texas 

"А wide range of interfacing 
and use topics are treated in 
depth, and the book acquaints 
the reader with relevant techni- 
cal terminology. '' —Terry Ritter, 
Motorola Semiconductor 
Products, Inc. 

448pp. ISBN 0-669-03619-6 $24.95 
MICROPROCESSORS AND 
MICROCOMPUTER 
SYSTEMS 


Dwight H. Sawin Ill 
288рр. ISBN 0-669-00564-9 $21.00 


22, 
HEATH (617) 862-6650 


REAL-TIME PROGRAMMING 
WITH MICROCOMPUTERS 
Ronald С. Turner, 

American Sign and Indicator 
Corporation 

192pp. ISBN 0-669-01666-7 $17.95 
BASIC COMPUTER LOGIC 
John Scott, 


Cossor Electronics Limited 
ISBN 0-669-03706-0 Spring 1981 


Lexington 
Books 


LexingtonBooks, 0. С. Heath and Company 
125 Spring Street, Lexington, MA 02173 
(212) 924-6460 


Call our toll-free number, 800 428-8071 
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Circle 250 on inquiry card. 


GENERAL LEDGER 
PAYROLL 
ACCOUNTS RECEIVABLE & PAYABLE 


Flexible and sophisticated business software that is 
among the highest quality on the market. Originally 
developed by OSBORNE & ASSOCIATES and rapidly becom- 
ing a standard. Our service is support. We will send you 
these programs with the proper I/O and CRT specific 
subroutines for your hardware configuration. Get back to 
business and івауе the programming to us. Include hard- 
ware description with order. 


e Accounts Receivable and Payable 

е Payroll (California) 

е Non California state tax calculations 
(please inquire) 

e General Ledger 

* Multiple profit center option for G/L 

* Manuals (each) 


All programs in CBASIC under CP/M (includes source) 


These programs are up and running on the follow- 
ing computer systems: Altos, TRS-80 MOD II (under 
CP/M), Northstar, Vector Graphics, Intertec Super 
Brain, Cromemco, and others. 


Synergetic Computer Products 


508 University Ave * Palo Alto, CA 94301 
(415) 328-5391 


Visa * Mastercharge * COD * Certified Check 
CP/M is a trademark of Digital Research 


BUTE 


Back Issues for sale 


"O > 
РА “ 
АТ, 


The following issues are available: 
1976: July and November 
1977: March, May thru December 
1978: February thru October, December 
1979: January thru December except March 
1980: January to current issue except February 
Cover price for each issue through August 1977 is $1.75 
Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 
September 1977 through October 1979 issues are $2.50 
Domestic; $3.25 Canada and Mexico; $4.00 Foreign. 
November 1979 to current 18 $3.00 Domestic; $3.75 Canada 
and Mexico; $4.50 Foreign. 
Send requests with payment to: 


BYTE Magazine 
70 Main St, Peterborough NH 03458 
Attn: Back Issues 
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Listing 3 continued: 


00018 0006 A600 ӨСІ LDA A X GET CODE FROM 


TABLE. 

00019 0008 08 INX INCREMENT 
POINTER. 

00020 0009 81 FF CMP A #SFF IF END OF TABLE 

00021 0008 27 ЕЗ ВЕО START СЕТ NEW INPUT. 

00022 0000 11 CBA DOES ACC, 
B- CODE? 

00023 000Е 27 04 BEQ FOUND IF YES, GO TO 
ROUTINE. 

00024 0010 08 NEXT INX INCREMENT 
POINTER TO 

00025 0011 08 INX NEXT CODE IN 
TABLE 

00026 0012 20 F2 BRA ССІ IF NO. 

00027 0014 ЕЕ00 FOUND LDX X LOAD POINTER 
FROM TABLE 

00028 0016 6E 00 JMP X AND GO TO 
ROUTINE, 

00029 *LOOKUP TABLE STARTS HERE: 

00030 0018 00 TABLE FCB Cl CODE 1 

00031 0019 0000 FDB R1 ADDRESS OF 
ROUTINE 1 

00032 001B 00 FCB C2 CODE 2 

00033 001С 0000 FDB R2 ADDRESS OF 

ROUTINE 2 

00034 ОО1Е 00 FCB C3 CODE 3 

00035 001Е 0000 FDB R3 ADDRESS OF 
ROUTINE 3 

00036 

00037 j 

00038 А 

00039 *FURTHER TABLE ENTRIES AS 

NECESSARY 

00040 n 

00041 ч 

00042 i 

00043 0021 00 FCB CN CODE N 

00044 0022 0000 FDB RN ADDRESS OF 
ROUTINE N 

00045 END 

TOTAL ERRORS 00000 


Beware of Interrupts 


Dave Feldman, 1856 Viking Way, La Jolla CA 92037 


I have read with interest Michael McQuade’s article “А 
Fast, Multibyte Binary to Binary-Coded-Decimal Con- 
version Routine" (February 1980 BYTE, page 106). 

I wish to make the following comment regarding the 
program presented in listing 1, on page 110. 

If the program is run in an environment in which inter- 
rupts exist, the user may experience difficulty in obtain- 
ing correct results should an interrupt occur when execu- 
tion is just before RLOOP or just after LAB17 (in the area 
of the DCX SP instructions). The data on the stack 
(which is "recovered" by use of the two DCX SP instruc- 
tions) will be overwritten by the return address saved 
when execution is transferred to the interrupt service 
routine. To prevent this problem, replace each occur- 
rence of DCX SP DCX SP with a PUSH H or keep inter- 
rupts off while the subroutine is executing. I recommend 
the former. № 


Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion 
and communication among readers of BYTE. We ask that all 
correspondents supply their full names and addresses to be 
printed with their commentaries. We also ask that cor- 
respondents supply their telephone numbers, which will not 
be printed. 


Technical Forum 


Bending BASIC in a 


Recursive Form 


Colin Newell, Newcastle, Australia 


I read Stanley Swizer’s “Тһе Towers of Hanoi: Solu- 
tion Using BASIC Recursion” (“Programming Quickies,” 
March 1980 BYTE, page 240) with interest. He has shown 
us how to solve this problem in BASIC; however, my 
BASIC does not incorporate a stack. So here is my way 
of solving this problem (listing 1). 


Listing 1 

10 INPUT “NO OF DISKS “;N 
20 LETI =1 

30 ТЕТ] =3 

40 GOSUB 100 

50 GOTO 300 

100 IF N = 0 THEN RETURN 
110 LETN=N -1 

120 LET] =6-I1-J 

130 GOSUB 100 

140 ТЕТ] =6-I1-J 

150 PRINT "MOVE TOP DISK ON TOWER ";I;" ТО TOWER "; J 
160 LETI=6-I-J 

170 GOSUB 100 

180 LETI26-I-] 

190 LETN = М +1 

200 RETURN 

300 END 

READY 

RUN 


NO OF DISKS ? 3 

MOVE TOP DISK ON TOWER 1 TO TOWER 3 
MOVE TOP DISK ON TOWER 1 TO TOWER 2 
MOVE TOP DISK ON TOWER 3 TO TOWER 2 
MOVE TOP DISK ON TOWER 1 TO TOWER 3 
MOVE TOP DISK ON TOWER 2 TO TOWER 1 
MOVE TOP DISK ON TOWER 2 TO TOWER 3 
MOVE TOP DISK ON TOWER 1 TO TOWER 3 


Programming in the 
Dark 


Jeffrey Sainio, 143 N Moreland #106, Waukesha WI 53186 


Robert Glaser’s article on programming 2708-type 
read-only memories (“Program Those 2708s,” April 1980 
BYTE, page 198) is a boon to those of us who are in- 
terested in programmer boards with three-figure price 
tags. Having built a similar board, let me offer some 
pointers I have learned: 


€ 2708s program faster іп the dark. This holds true for 
the devices manufactured by Intel, Texas Instruments, 
and Motorola that I have used. The speed difference 
between total darkness and bright incandescent light is 
over ten to one. The devices also read 05 more easily in 
the dark (ie: a marginally programmed bit may read 
correctly in the dark, but not in the light). 

€ Programming can be done interactively. By pulling the 
+26 V and CS (chip select) lines low, a byte of infor- 
mation can be read through an input port. If a logical 
exclusive-OR of the original data and the read data 
yields all Os the byte does not need programming. The 
result of the exclusive-OR may be inverted and ORed 
with the desired data, then tested. If the result is 
anything other than hexadecimal FF, the device should 
be erased. If a programming pulse is to be applied, 
remember to set CS at +12 V before applying the 
+12 V; and remember that +26 V must be turned off 
before reading the device. 

By using these techniques, I can program a 2708 in 
three to fifteen seconds. After an entire programming 
loop has been executed with no false bits indicated, I 
shine a high-intensity lamp through the device’s window 
to catch any marginal bits. This ensures that all bits are 
programmed solidly. 

Having used this programming technique on devices 
rated at 450 ns installed in a Z80 system (running at 
4 MHz with no WAIT states), I can say that the method 
тау not seem “kosher,” but it is fast and error-free. а 


Boards for S-100 BUS | 
from S.C. Digital 


"INTERFACE: 1" 
Serial Parallel, ROM, RAM, 
Cassette Interface Board 
Assembled & Tested 
$229 Introductory Price 


atures MODEL - 3SPC 
3-Serial with hardware UARTS, RS232-C or 20ma Current loops 
1-Paraltel VO with full handshakes, polarity is SW selectable 
Вий in 4K RDM, 4K RAM Capability with SW disables 
(for 2708's, 2114's, ROM, RAM not supplied) 
Built in Kansas City cassette interface usable to 1200 BAUD 
Interrupts built in on all 4 inputs 
On board BAUD rate osc generetes 
19.2K, 9.6K 4.8K, 1.2K 300, 110 or 134.5 BAUD 

Switch selectable address, ports and BAUD rates 


т 


le ооо өөө 


E әла е tt d 


"UNISELECT" 


16K Static RAM Board 


Assembled & Tested $255 with 200nsec 
Low Power Memory Chips 


ж T ж а А 


Features: MODEL - 18K US 

€ Fully static, uses 211415 9 18K Block Addressing & Bank Select 

€ Univeral Bank Select by port and bits, compatable with CROMEMCO, ALPHA MICRO, 
NORTH STAR, MARINCHIPS, etc © Address, Port, Bits, all SW Settable 


Al boards meet IEEE-S100 standards 

Fully socketed, solder masks, gold contacts, and guaranteed for one full year. 

Delivery: from stock to 72 hours. Ordering: You may call for M.C., Visa or C.O.D. orders. 
(Add $4.00 for С.0.0.) Personal checks o.k, but M.O. speeds shipment. Takes 7 to 15 days to 
clear personal checks before shipping. 

Undamaged boards can be retumed within 10 days for full refunds. Illinois residents add 5'14% 
sales tax 


0.Е.М. PRICING AVAILABLE, DEALER INQUIRY INVITED 


S. С " D igital P.O. Box 906 — 


Aurora, IL 60507 (312) 897-7749 
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6502 Loop Control 


Gordon Campbell, 36 Doubletree Rd, Willowdale, Ontario, 
Canada 


For clarity, the best way to loop through a field is to 
start at the beginning and stop at the end. It is important 
to be able to change the content or length of the field 
without having to change the code that handles it. Some 
people use a marker byte such as hexadecimal 00 to stop 
the loop; however, if you make your assembler work for 
you, this is unnecessary. 

Listing 1 is an example of how to make your assembler 
perform this task. The X register is used to index through 
a field. The code is set up so that when the register hits 
zero, execution is terminated. Thus, begin by loading the 
register with 256 minus the length of the field. Then work 
through the field from start to end by loading the ac- 
cumulator with the byte stored at the end of the message 
minus 256, plus the contents of the X register. The result 
is that when the X register hits zero, you are done. 

The code shown has been used with two assemblers: 


From S-100 to 
СЕРБ | 


Р&Т-488 + 5-100 computer = Intelligence 
for your Instrumentation System 


The P&T-488 permits an S-100 computer to operate as a talker, 
listener, or controller on the IEEE-488 instrumentation bus for 
less than half the cost of calculator-based systems. Software 
packages which give access to the 488 bus from high level lan- 
Quages such as BASIC are available for CP/M, North Star DOS 
/BASIC, and Cromemco CDOS. Or ''roll your own’’ system 
with the custom system package of assembly language drivers. 


P&T-488, assembled and tested, + апу 
PES software package: $450 (domestic USA) 
TROUT 


PICKLES & TROUT 


P.O. BOX 1206, GOLETA, CA 93017, (805) 967-9563 
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Carl Moser’s ASSM/TED, and Dan Fylstra’s 6502 
Assembler in BASIC, published by Personal Software. 
Fylstra's assembler generates an error message on the first 
pass if MSG and MSGEND follow the code that uses 
them, but then produces correct object code. Of greater 
concern is the fact that both assemblers do not notice if 
MSG is greater than 256 bytes long. This should be an er- 
ror condition that raises a diagnostic. In both cases the 
only result is that incorrect code is produced. 


0010 BA $7000 
0020 ‚ОЭБ 
0030 bo 
0040 ; ** HOW TO SCAN A FIELD ** 
0050 ; (MAKE YOUR ASSEMBLER WORK) 
0060 ; 
0070 ; THE OPTIMUM METHOD OF LOOP 
0080 ; CONTROL ON A 6502. MAXIMUM 
0090 ; OF 256 BYTES OF DATA. 
0100 ; 
0110 ; 
0120 ; 
0130; 
0140; ! 
7000- A2 ЕІ 0150 LDX #MSG + 256 - MSGEND 
7002- BD 1B 6F 0160 PRLOOP LDA MSGEND - 256, X 
7005-- 20 D2 ЕЕ 0170 JSR PRINT 
7008- E8 0180 INX 
7009- DO F7 0190 BNE PRLOOP 
0200 ; : 
0210; 
0220 ; | 
700В- 00 0230 BRK 
0240 ; 
ТООС – 50 4С 45 0250 MSG .BY ‘PLEASE PRINT ME’ 
700Е- 41 53 45 
7012- 20 50 52 
7015- 49 4E 54 
7018- 20 4D 45 
0260 MSGEND 
0270 ; 
0280 PRINT .DE $FFD2 
0290 .EN 
LABEL FILE: [ / = EXTERNAL | 
PRLOOP = 7002 MSG = 700C MSGEND =701B 
/PRINT = FFD2 
//0000,701B,701B 
> 


Sorting With a Catch 


Paul T Brady, 91 Marcshire Dr, Middletown NJ 07748 


So much has been said concerning various sorting 
algorithms that it hardly seems possible to be able to con- 
tribute to this topic; and yet, in a small business (a nature 


center, to be precise), we have developed a sorting 
routine that handles accounting entries, mailing list en- 
tries, etc, at a speed that leaves fancy algorithms in the 
dust. The special beauty of this technique is that it is very 
simple, and involves only a slight modification of the 
usually terribly inefficient brute-force bubble technique. 

The routine has another advantage—it will not disturb 
the order of ties. For example, if one orders by zip code, it 
will not rearrange entries having the same zip code. This 
is an advantage if the list were previously alphabetized 
and you wanted to retain alphabetization within zip 
codes. 

There is a catch. This routine is absolutely terrible for 
ordering a true random list. The routine is designed to 
handle a list that already is nearly in order, and you want 
to add a few extra items. But this is exactly the case in a 
mailing list, in which you add 20 names to a 1500-name 
list, or in accounting, in which you add 15 transactions to 
a 60-item list. 


The Algorithm 

The algorithm works as follows: assume that you have 
an array of L items, A(I), I = 1 toL. In the standard bub- 
ble sort, you compare A(1) with A(2). Assume that you 
want the list ordered from smallest to largest entry. Then, 
if A(1) < = A(2), leave them alone, but if A(1) > A(2), 
reverse them and proceed pairwise down the list. The last 
comparison made is between A(L—1) and A(L), reversing 
them if A(L—1) > A(L). You have just made L—1 pair- 
wise Comparisons. 

For those unfamiliar with this method, a moment's 
thought should demonstrate that in this first pass you 
have guaranteed that the largest entry has sunk to the 
bottom. That is, A(L) now is the largest entry. In subse- 
quent passes, it is no longer necessary to test anything 
against A(L). So, the second pass ends by comparing 
A(L—2) with A(L—1). But now, you have guaranteed 
that the second biggest entry is in the L—1 slot, so each 
successive pass requires one less comparison. 

Even with the shortcut of cutting each pass to be one 
shorter than the previous pass, this method still takes a 
long time. But now consider the following. Suppose, dur- 
ing the first pass of L—1 comparisons, we check to see 
just how well ordered the list already is. We will set up a 
window in which W equals the first pair that was 
ordered, and X equals the last pair. Suppose the list con- 
tains 85 items, but after the first pass, W — 26 and X — 
34. This means that everything beyond 34 is already 
ordered. Items earlier than 26 may not be completely in 
order when considering later items, but the very next pass 
can compare entry twenty-five with entry twenty-six; ie: 
at W —1. So, we have a window that will ascend to the 
top of the list. Further, on each successive pass we will 
reevaluate W and X. As soon as X <= 1, we can stop. 
(Note: X can equal zero in the special case that the entire 
list was already in order before you invoked the routine.) 


The Program 

This idea is so simple that it cannot be new; yet, I have 
not seen it mentioned, and even if it is published 
elsewhere, it is worth repeating. The code in listing 1 is 
for North Star BASIC, in which the semicolon separates 
statements on the same line. W and X have already been 
defined. T, T1, and T2 are temporary variables. I is an in- 
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dex variable, and A(I) is the array. The A(I) could also be 
pointers to string variables; the technique is clearly not 
limited to ordering numbers. 

A final comment. This routine is at its very best if the 
list is already completely ordered before calling it; it 
makes one pass through the list, discovers that the list is 
already ordered (X —0 in statement 135), and quits. This 
is not at all a ridiculous situation. We have several pro- 
grams that require ordered data in files, and call the sort 
routine whenever a "write" is called for, even if nothing 
was done to disturb the order. In such instances, the sort 
is only a momentary delay. 


Listing 1: A bubble sort with a window. This routine is designed 
specifically to sort lists with only a few entries out of order. It 
can even be used to check a list quickly to ensure that all entries 
are ordered. The main attraction, though, is its simplicity; the 
actual North Star BASIC code is only eight lines long. 


100 W=2;X=L;REM М = UPPER WINDOW BOUND, X = LOWER 

105 FOR I21TOL 

110 Tl =X;X=0;IF W «2 THEN W=2;T2=W-1;W=0 

115 FOR J=T2 TO ТІ —1;REM BEGIN АТ T2. STMT 110 
ASSURES T2 >=]. 

120 IF A(I) < = А(1+1) THEN 135 

125 Te А(1); А(1)- A(I + 1):A(1+ 1) = Т;ВЕМ. OUT OF ORDER, 
REVERSE. 

130 X=J;IF W=0 THEN W =]; НЕМ W=0 IMPLIES FIRST 
REVERSAL. 

135 NEXT;IF X < = 1 THEN EXIT 145;NEXT 

140 STOP;REM FOR COMMENT ONLY - WILL NEVER BE 
REACHED. 

141 REM WILL NEVER FINISH SECOND "NEXT" OF 135 

145 REM ROUTINE ENDS HERE, LIST IS ORDERED. E 


DATADISK 
SYSTEMS 


CP/M* FOR NORTH STAR SYSTEMS 
CP/M 2.2 — The industry standard ‘sofware bus’ 5расыЛу ішігі for те North Star disk systems and 8080 8085, 280 rcrocomputers 
Fully supports sli standard North Star 1/0 and singis, double or Quad Capacity бақ Orives A mimmom of 245 of continuous ram memory шық) 
at location zero $ required The follawing Digital Research (dr) and Datadisk Systems (dd) programs are included on your CP/M бізкейе 


ED Le к Edits Used to write pro- DOT (dr) — Dynamic Debugging Too! 8080 peed (dd) - Multi-purpose Disk Status 
grams in most languages and modify emy assembly language run-time mondor Real Logically assign disk drives 10 
ASCII oak А le Delete. substitute. search on tme between break ports, tracing, full in- cai with any combination of singa беп: 

e area tune number /retative - n ternal — display and alteration at any 
block giobal c ға сот ор. single я y. assembly, 

mands ED «s your window fo СРМ com the si goes on and on М you write device — sectonng Ап options! selection stows fast 
patible software controllers, DOT № an invalupble tool slapping and ophmal sectoring to signifi 


cantly reduce disk-infensiee рт 
ASM (00) — 8080 Assembler Uses sian- STAT (00) — Status /atteration of logical-to- 
physica: devices. dish опер parameters, 
ағай space, Me sure 


. Gouble белеу, single side, double 


execution time 
Ал sáditiona| feature permis зумәт re- 
тыт чы сө ee d 
боліп density owners 
LOAD (dr) — Convert 5080 "HEX" tiles jout- кірлі software еды. 
put ot ASM) into machine execulebie 
ме then «симо Dy typing СУ (dd) — Оше dupiczhon and 
- fhe program name verttication 


MOUCPM (jr) — Reconhgure your sysiam SUB (dr) — Extends the power of SUBMIT 
ю another memory иге to inciude automatic kine три! to programs 


FORMAT (00) — Prepare дзкейе for uss 
with CP/M 2 2 


ТҮЗЕМ idr) — Create new system diskelis 
FOLLOWING SOFTWARE AVAILABLE ІҢ MOST 9.28 ANO E CH FORMATS 


MAC — 6030 Macro assembler 750 mairochon hbrary келкі MT mikrof YSTEMS РААСАЛИТ. — ОК ттт memory 
Symbol table. ал array Ot output options ыл debugoe BCD or ого рот C ard Tor e СРМ 
compact machine 


бут 

environment. Producas 
чий — ee eae 

TRUCTURED SYRTEMS (requires CBASIC-2} 
TEX — Taxi formatter. Quality hard copy - 
on — ee eriam сан Multiple pass ports, back 
track. муат, source соба labels 
THO — Same as 510 for the 260 instroction sat 


NTS PAYAGL 
ACCOUNTS RECEIVABLE 
PAYROLL 
ANALYST 
LETTERIGHT 
QSORT 


NAD 


SNUBANT HAAD ОМИ 6 mo warranty, dieci connection to North Star 
13 2 MBYTE меи 
20.4 МВҮТЕ ығн 


LIE PRINTER — mutti-font, mul-tanguags. up 10 132 col, saf 
test. bold face. 125 cos. much more ты 


VERBATIM mini-diske (bots of 10} $24.99 


DATADISK SYSTEMS, P.0. BOX 195, POWAY, CA 92064, (714) 578-3831 
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DISCOUNT PRICES 


APPLE Ii COMPUTERS 


16K APPLE Il 959.00 
| 32K APPLE II 1024.00 
| 48K APPLE Il 1089.00 
DISK W CONTROLLER 520.00 
DISK ONLY 450.00 


псом 9259 WENN — | Notes on Absolute 


PASCAL SYSTEM 440.00 


$1. ЕМТУРЕ PRINTER 525.00 | E. 2 E ра | Location Interfaces to 


RAM MEMORY 


СЕТА" es Apple Pascal 


NORTH STAR COMPUTERS Daniel D Sokol, 211 Fall Creek Dr, Felton CA 95018 

ца — After seeing the March 1980 BYTE Editorial ("Hunting 
HRZ-1D-32K ASM 2045.00 the Computerized Eclipse," page 6), I realized that many 
HRZ-2D-32K KIT 1895.00 other users of Apple Pascal have encountered the same 
нашааны ек problem І have: the difficulty in accessing memory loca- 
VERBATIM DISKETTES tions directly. I have written two programs that help to 
BOXOF10 5%" 29.50 minimize this problem. 
BOXOF10 8" 39.50 

FREDERICK COMPUTER PRODUCTS | Listing 1: A UCSD Pascal compilation unit called PEEKPOKE 


which provides the modules PEEK and POKE that allow access 
to arbitrary memory locations. Care should be exercised in 
using this routine, because data vital to the operating system 


MUNICIPAL AIRPORT 
FREDERICK, MD. 21701 
(301) 694-8884 | may be inadvertently modified. 


(*$S+¢,L PRINTER: *) 


(Феавееаееанаеевефраааеаайеа ек ааейғ ева This program has been fesianed 
s * to be added to the Pascal 
8000 SO ""500000000000000000000000 а PEEK and РОКЕ * SYSTEM.LIBRARY. See section 
ы А * * 4.2 in the reference manual 
- P" , Ы Dan Sokol 3 Dec 79 * for info on the Librarian. 
п To further improve i 
ы - SHRARAEAEEAEEHHAHRARTERAEAREHEKEA ERE) 
service to our Customers we 
i = unit РЕЕКРОКЕ; intrinsic code 26; (* I used segment 26 *) 
have installed a toll-free р pa 
WATS line in our procedure POKE (var ADDR,PATA: integer); (* Format is : *) 
function PFEK (var ADDR:integer):inteqer; (% POKE (addr,data); *) 
(* data: »PEEK (addr); 
Peterborough, New 


Both addr and data 
must be INTEGER variables 
(not constants) 


Hampshire office. 
if you would To use in a program you 
must follow the program 
like to order a USES PEEKPOKR: 


Pa? GF GF GF GF GF oF GF 'u tL, 


. £) 


BYTE's subscription to implementation 
BYTE, or if type РА = packed array[@..1] of 0..255; (* this defines а variant *) 
MAGIC = эдш case boolean of Ux AE БЕ терт 
Toll-free you have a false ы ae i address in the Apple. a) 
question relat- рты 


var СНЕАТ:МАСІС; 


ed to a BYTE. 
subscription, 


procedure TEST (var DATA: integer); forward; 


Subscriber 


procedure POKE; 


Du UU uU uU JU U U OG D ULU Uu ab oO ob UUZU JU п oe ooo eg oOo Ша OU ag OO UU DÀ оо 
D DU Ju uU uuu uuu Uu "m ua Е! 


ө ои are invited 
W.A.T.S. Line V 57.5 pn 
ы ""— to call CHEAT -PTR [8] : “DATA; 
ела; 
(800)258-5485 
ш == үн РЕЕК; 
n 
between 8:00 AM and p- T 
қ РЕЕК: =СНҒАТ. РТК” (01; 
4:30 PM Eastern Time. al 
(Friday 8 AM a Noon). а TEST; e This procedure assures *) 
(800) 258-5485 * Calls from conti- DATA: «abs (DATA mod 256); (* de went ы ыы | 
p= end; 
o We thank you and look nental U.S. 
o forward to serving you. only. a} 
“пооосоососооооооооооооооо а hooos (* DUMMY PROGRAM +) 
ч ы à; end. 
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The first program, entitled UNIT.PEEK.TEXT (shown 
in listing 1), is a library intrinsic that performs the same 
functions as PEEK and POKE in BASIC. It uses the var- 
iant-record technique to access arbitrary addresses in 
memory. 

The second program is called CALL.ASSY.TEXT 
(shown in listing 2). It is an assembly-language linkage 
which allows the user to call, from a Pascal routine, an 
external (non-Pascal) assembly-language program at an 
arbitrary address in memory. It is, of course, possible to 
call an assembly-language module that is linked into a 
Pascal program, such as this module itself, but the linker 
has no provision for fixing an absolute address of the 
called routine. Thus this routine is required as an escape 
to routines found at locations fixed by hardware, such as 
the read-only memory regions of the typical Apple in- 
put/output (I/O) cards. 


Listing 2: CALL, a UCSD Pascal system assembly-language pro- 
gram for a 6502 processor. This routine will call an arbitrary ab- 
solute address, such as an address associated with a read-only 
memory routine in an interface card, which is not normally 
accessible from Pascal. As in listing 1, care should be exercised 
in using this routine. 


; PROGRAM TO CREATE A CALL FUNCTION FOR PASCAL IN THE APPLE; 


# 
# 
; Use this assembly lanquge proqram to call programs 
; that are not normally accessable from Pascal. 
ЕД 
; To use: ASSEMBLE this proaram and save the code file. 
Define a PROCEDURE in your proaram as follows - 
PROCEDURE CALLí(addr); EXTERNAL; 
addr must be an integer variable. 


When asked for the LIB.name type the name of the save code file. 


, 
? 
14 
; Compile your prooram and then run the linker. 
: 
* 


; WARNING : ANY PROGRAM THAT CHANGES MEMORY LOCATIONS MAY INTERFERE WITH 
; ТНЕ PASCAL OPERATING SYSTEM, 


.TITLE " CALL SURBR - 15 FEB 88 - DAN SOKOL” 


.MACRO POP 
PLA 

STA %1 
PLA 

STA %1+1 
,ENDM 

.MACRO PUSH 
LDA $141 
PHA 

LDA al 
PHA 

. ENDM 


PROC CALL.] 


; procedure CALL(ADDR: integer); external; 
+ 
RETURN ,EQU С 
MYC ALL EQU ? 
РОР RETURN ; SAVE PASCAL RETURN ADDR; 
Я РГА 
Li STA RETURN 
# PLA 
i STA RETURN +1 
POP МУСАГ.Г, ; ЗАУР OUR CALLING ADDR ; 
y PLA 
fl STA *YCALL 
8 PLA 
в STA MYCALL+) 
PUSH RETURN ; PUT BACK ON STACK; 
қ LDA RETURN +1 
$ PHA 
4 LDA nETURN 
it PHA 
Јмр aMYCALL ; JUMP TO USER PROGRAM 
„END т 
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COMPUTER ENTHUSIASTS, CLUBS 


DISCOVER 
BADGE POWER 


Discover the power to inform, surprise, humor, protest or identity. Badge- 
A-Minit gives you that power and more! This is the system that started a 
badge and button making revolution. With the patented, BUT-N-LOK dies, 
Sturdy hand die press and badge parts (that cost just pennies each), you 
create pinback badges. Use any slogan, emblem or photo-it's quick it's 
LES inexpensive. Make one or one hundred, any time, any place. 
LOWEST PRICE EVER. Here's a complete badgemaking system at a new, 
low price. Starter kit includes steel and Lexan die press; precision mold- 
ed, color-coded dies; quality, virgin metal badge parts; and illustrated 
instructions. Everthing you need for $17.95. 

FREE CATALOG. Send this coupon today. Receive the new 64-page, all 
color Badge-A-Minit catalog, free. See how your Badge-A-Minit creates 
keychains, mirrors, magnetic and adhesive badges. Includes many 


products useful for your office, club or home. P un 


ne 
NEW LOW PRICE only 51735 T 


————SM X F ма 


BADGE-A-MINIT, Ltd., Dept. BY980 
Вох 618, Civic Industrial Park, LaSalle, IL 61301 — 


C] YES. RUSH ME the Badge-A-Minit starter kit for only 
$17 95 plus $1 75shipping (Ш res add $ 90 tax) 


СІ Personal check or т.о. enclosed C] Use charge card below (О VISA. Г] Mastercharge 
(О SEND ME FREE. the all color Badge-A-Minit catalog. (J Am Express (0 Diners Ciub 


Credit Card 4 
interbank # (MC) Exp. date 
Name 


Address 


9 


ща 
UNCONDITIONAL MONEY BACK GUARANTEE 


E 
f 


What you need is a good 
system to system talk!! 


And TeleCom can let you have just that... 
anytime you want! 


“TeleCom” is a modem-control software package 
designed to allow the user of any CP/M* (version 1.4 or 
earlier) ог Cromemco CDOS” (version 2.17) equipped 
microcomputer remote operation 

over standard telephone lines. These are some of TeleCom's features: 
1. Dial and connect to any Bell 103A compatible computer system; 
. Transfer any ASCII text file or data between systems; 
3. Remote operation of the TeleCom equipped system through standard 
telephone lines; 
4. Automatic dialing of three user-defined telephone numbers by a single-key 
control. 

TeleCom can also be used as the basis for other user programs which require con: 
nection to 8 remote system. The user can run other computer programs on his 
system while still remaining connected to the remote system. For example this can 
be a program to send daily cash sales or customer records. 

Hardware Requirements: 

TeleCom can operate on any 8080, 8085, or 280 based computer system equip- 
ped with CPIM* or any CP/M” derivative (IMDOS, CDOS*, etc.). TeleCom uses 2K 
of memory spece above CP/M. A D.C. Hayes Micromodem-100* or 80-103A* 
board is also required. 

Why don't you or your computer give us a call, we'll be 
glad to tell either of you all about the TeleCom package. 


ComputerLand of Niles, Ltd. 
9511 N. Milwaukee Avenue 
Niles, IL 60648 
(312) 967-1714 


*CDOS. Micromodem- 100, 80-130A, CP/M are registered trademarks 0! Cromemco, D.C. Hayes, and Digital Research respectively. 
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Technical Forum 


A Lowercase-to-Uppercase 


Many ASCll-encoded keyboards 
are capable of generating both upper- 
case and lowercase codes. Many of 
these contain a jumper option that 
will disable the lowercase characters, 
and generate their uppercase counter- 
parts. But some keyboards do not 
offer this option, and trying to use an 
uppercase/lowercase keyboard on a 
system that requires only uppercase 
characters becomes very frustrating. 
Of course, the uppercase codes may 
be generated singly by pressing the 
shift key. 

The problem with this is trying to 


Converter 


Roger L Degler 
Motorola Inc 
Mail Drop M2 90 
2200 W Broadway 
Mesa AZ 85202 


remember to press the shift key every 
time you want to enter an uppercase 
letter and to leave it unpressed when 
you want to enter a number or lower- 
case symbol. Mistakes are inevitable. 
However, there are two possible solu- 
tions: convert the lowercase 
characters to uppercase with addi- 
tional software in the character input 
routine; or perform the conversion 
with a hardware circuit between the 
keyboard and the computer. 

The software approach is the better 
alternative. The software, shown in 
listing 1, is extremely simple and can 


be as versatile as the user desires it to 
be. For example, by setting or clear- 
ing a software-flag location, the 
lowercase characters may be enabled 
or disabled. This assumes that the 
user has access to the computer's 
character-input routine and that the 
routine can be modified. 

The hardware conversion method, 
on the other hand, is somewhat less 
versatile and requires more effort to 
implement. Versatility is lost because 
alternation between the two modes, 
that is, allowing and disallowing 
lowercase, requires the physical act of 


Listing 1: Software routine to convert from lowercase to uppercase ASCII (American Standard Code for Information 
Interchange). This routine is relocatable to any address in memory. It assumes that the character to be converted resides in the ac- 
cumulator; the result is left in the accumulator. The routine is written for the 6800 microprocessor and requires only 13 bytes. 


Hexadecimal Hexadecimal Instruction 
Address Code Label Mnemonic Operand Commentary 
0100 84 7F CNVT ANDA #$7Е Mask to 7 bits. 
0102 81 61 CMPA #$61 Check for lowercase. 
0104 2D 06 BLT NOCNVT Do not convert if not. 
0106 81 7A CMPA #$7А Do not convert special characters 
0108 2Е 02 BGT NOCNVT at end of ASCII code table. 
010A 8A 5F ANDA #$5Е Convert to uppercase. 
010C 39 NOCNVT RTS Return. 


UCSD Pascal* for the INTERTEC SUPESBRAI № 


Certified by Softech Microsystems 
Our package includes: 
е operating system 


$400 complete 


е 780 assembler 


е compiler е user manual 

е screen editor е Jensen & Wirth Pascal Reference Manual 
e filer е Bowles’ Beginners Guide to UCSD Pascal 
* library 


NOESIS COMPUTING COMPRINY 
615 Third Street, San Francisco, CA 94107 
Telephone: (415) 495-7440 


*Trademark of the Regents of the University of California 
Trademark of intertec Data Systems 
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+5\ 


KEYBOARD 4.7K | 
(TYPICAL FOR 10) 
STROBE | > 
өк шй 
"Б 
8e5| ^ 
ZEE IA 
<- III 
“TT 
Bij > 
Me TIT 
ii 
| у) 
тана 


1С2 
MC14585 
Number 


IC1 
IC2 
IC3 
ІС4 


Туре 


МС14585 
МС14585 
МС14011 
МС14001 


ТО KEYBOARD 
INTERFACE (PIA) 


| > STROBE 


[> STROBE 


| > В? (PARITY) 
| B6 
| > BS 
| > B4 
| > B3 
| >в? 
| >al 
| > BO 


+5V 


16 
16 
14 
14 


Figure 1: Schematic diagram for the lowercase/uppercase hardware interface. This circuit assumes that there is a parallel interface be- 
tween the keyboard and the microcomputer. All integrated circuits are complementary metal-oxide semiconductor (CMOS) types for 
low power consumption. ІСІ and IC2 are 4-bit comparators. Switch SW1 transfers the keyboard between ап uppercase-only mode 
and a mixed uppercase-and-lowercase mode. These two modes are achieved with SWI closed and opened, respectively. 


iai B6 0 0 0 0 1 1 1 1 
пати NS B5 0 0 1 1 0 0 1 1 
lower digit BA 0 1 0 1 0 1 0 1 

0 1 2 3 4 5 6 7 
В В SYN 
3 2 51.70 
0000 0 NUL DLE SP 0 @ Р р 
0001 1 SOH 061 ! 1 А Q а с 
DU 1 0 2 STX DC2 я 2 В R р r 
Du 1 1 3 ETX DC3 # 3 С S C S 
01590 4 ЕОТ DC4 $ 4 D T а t 
010 1 5 ЕМО МАК % 5 Е U e и 
т 1 0 6 ACK SYN & 6 F V f V 
8 1 1 1 7 BEL ETB р 7 G W g W 
1000 8 BS CAN ( 8 H X h X 
10013 9 HT P à 3 4 Ү i| у 
1010 A LF SUB * : J Zz j z 
1011 B. м ESO «4 : kK Т k í 
17100 с TF P . È і 5 |! | 
1101 D @ (5 - М | т | 
117 1790 Е SO RS > N ^ n ~ 
т o? uw 3 F SI US / ? О = О DEL 


Figure 2: ASCII code table. When converting from lowercase to uppercase, by either 
hardware or software, only hexadecimal codes 61 thru 7A should be changed. The 
change to uppercase is made by setting bit B5 to 0 or, equivalently, by subtracting hexa- 
decimal 20 from the code, All other codes should be left intact. 


flipping a switch. Thus, a program 
calling for large quantities of both 
uppercase and lowercase input will be 
inconvenient to run. But this should 
be no more trouble than shifting on a 
regular typewriter. In any case, hard- 
ware design should be kept as simple 
as possible. 

The circuit in figure 1 meets these 
desirable requirements. Once con- 
structed, it is connected between the 
keyboard and the computer. It will 
convert the lowercase letters “а” 
through “z” into their uppercase 
equivalents if switch SW1 is closed. If 
SW1 is open, all codes, whether 
uppercase or lowercase, are passed 
directly to the interface. Construction 
is noncritical, and very little power is 


needed due to the use of CMOS inte- 
grated circuits. № 


September 1980 © BYTE Publications Inc 327 


A BASIC Floppy-Disk 
Accounting System 


10 ПІМЕ(19)»1Х(2,19,11),7%(440),г%( 33) 


207%С0 1, 552-z'CASH SECURITIES RECEIVARLESINUENTORY OTHER Р 
307%( 55,110) "РІ АМТ MACHINERY  EQUIFMENT RAW STOCK OTHER 
40T$(111°165)="FAYABLES TAXS FAY. LOANS FAY. OTHER FAY. DEBENTURES * 
3707T$(61669220)="L.T LOANS NOTES OTHER LT STOCK $1FARR. EARNINGS" 
60T$€2215»27252-*SERV, FEES ROYALTIES ASSETS SOLIISOF TUARE OTHER SALES” 
701$(276*4530) =" INVENTORY ASSETS 501 ППВЕРКЕСТАТ» OTHER OTHER i 
GOT$C331» 385) = "RENT ELECTRTE GAS TELEFHONE FUBLICATION® 
FOTS 3862 440)="*SUPFLIES FOS TAGE TRANSFORT. SALARIES OTHER " 
100 !"BALANCE SHEET SEROUS == INCOME STATEMENT ACCOUNTS’ 

4409 еее ы ылы лы лыш mt om a шы SaaS See ашыр 

120 ҒОКА-01019ХЕ- -А+20\Г1- =A\GOSUB1200\T2=T1\T1=B\GOSUB1 200 

130 1%51,й4»" ",Т%(Т2-10,Т2;)," ша: ",2Ә1,В»" “”,Т6(Т1-10,ТІЗХМЕХТ 


140 INFUT® О TO ЕМІ OR 1 TO ERASE A FILE 7 *sANIFA=OTHENEND 
130 GOSURIOOONGOSLURB13OON!F$5," HAS BEEN ERASED *\ENT 
1000 INPUT"FILE 2; "*sF$XO0FENSOsF$NKRETURN 

1100 РОКА=ОТО19`КЕАПЖО, ВСА) ЧМЕХТ 

1110 FORAsSOTO2NFORRB-ZOTO19NFORC -OTO11 

1120 READ#Or1 (Ar Bel) \NEXINNEXTNNEXT\CLOSE#0\RE TURN 
1200 Ті C6141 > *LINRE TURN 

1300 FORA=OTOI9YNWRITE#O, ВСА) \NEXT 

1310 FORA^sOTOPNFORRZOTO19NFORC-ZOTO11 

13206 URITE€SO»ICA« ByCONNEXTNNEXTNNEXTNCLOSE &ONRE TURN 
REALY 


Listing 1: LISTI, a program designed to display the codes used in the au- 
thor's floppy disk based accounting system. The program also allows the user 
to erase all data from a given file name. LIST1 is used in the article example 
to keep track of the business transactions of the ЈК Company, a fictitious 
organization. 


BALANCE ЕТ ACCOUNTS == INCOME STATEMENT ACCOUNTS 
о CASH mum 20 SERV. FEES 
1 SECURITIES тиш 21 ROYALTIES 
2 RECEIVABLES mus 22 ASSETS SOLL 
5 INVENTORY шш 23 SOFTWARE 
4 OTHER пыш 24 OTHER SALES 
5 PLANT т 25 INVENTORY 
6 МАСНІМЕКҮ = ф 26 ASSETS SOLD 
7 EQUIPMENT ше 27 ПЕРКЕСІАТ. 
8 KAW STOCK = 28 OTHER 
9 OTHER = 2: OTHER 

10 FAYABLES = 30 RENT 
11 TAXS PAY. = 51 ELECTRIC 
12 LOANS FAY. 52 GAS 


33 TELEPHONE 
34 PUBLICATION 
45 SUPPLIES 
36 POSTAGE 
37 TRANSFORT. 
38 SALARIES 
39 OTHER 

FILE ? RUD 


13 OTHER FAY. 

14 DERENTURES 

15 LT LOANS 

15 NOTES 

17 OTHER LT 

18 STOCK $1F'AR 

19 К. EARNINGS 
О TO END OR 1 TO ERASE 
INFUT ERROR-RETYFE 
О TO ЕМІ ОК 1 TO ERASE A FILE ? 1 


HOH Ho d i HoH Ho oH ЕН H oH d 


ü H Hd H H B dH Н 


> 


FILE : BUI! 
BUI! HAS BEEN ERASEI! 
READY 


Listing 2: A sample run of LIST1, showing codes used for the balance sheet 
accounts and income statement accounts. 
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The purpose of this article is to present a 
complete accounting system for a micro- 
processor equipped with a floppy disk or an- 
other storage device. This article gives com- 
plete listings for all programs and focuses on 
the operation rather than on the design of 
the system. The programs are written in 
North Star BASIC on an IMSAI 8080 sys- 
tem with 24 K of programmable memory. 

As a model we use a fictitious company 
(JJR) that used the Micro Accounting Sys- 
tem in 1976. During this period the journal 
entry, balance sheet, budget input and gen- 
eral list programs are introduced. Income 
statement and budget programs are examin- 
ed later in the article. The magnitude of the 
figures used and the number of inputs shown 
are kept to a minimum for the sake of clar- 
ity. 

In order to design an accounting system, 
one must decide how many accounts to han- 
dle. The system being presented has 20 bal- 
ance sheet accounts and 20 income state- 
ment accounts. The computer automatically 
clears out all income statement items to 
retained earnings. For the 20 balance sheet 
items, only a year-to-date figure is main- 
tained. However, all income statement 
items are broken down into three possible 
departments: 


0 — Administration 
1 — Local Sales 
2 — National Sales 


Furthermore, monthly activity is tracked 
for each income statement item. A file con- 
tains only one year’s worth of data. 

The North Star Microfloppy Disk | used 
has a capacity of 35 tracks. Each track con- 


10 Tn 
15 B 
20T$ 
JOTS 
407% 
507% 
%0Т% 
207% 
BOTS 
POTS 
100 

140 


1320 
REAL 


IMR(1920,1I1(2»19»1125T$(440) »II$€32) 


IM J(100»4) 

< 1» 35)="°CASH SECURITIES RECEIVABLESINVENTORY OTHER а 
( 56,110)=°Р1 АМТ MACHINERY EQUIFMENT RAW STOCK OTHER ы 
€111%165)="FAYARLES TAXS FAY. LOANS FAY. OTHER FAY. DERENTURES ° 
€1669220)="LT LOANS NOTES OTHER LT STOCK $1FARR. EARNINGS" 
(221»275)-'SERV. FEES ROYALTIES ASSETS SOLDSOF TWARE OTHER SALES" 
(276»s 330) S * INVENTORY ASSETS SOLDDEFRECIAT. OTHER OTHER x 
(331,385) = "RENT ELECTRIC GAS TELEPHONE FUBLICATION" 
(386r 440)="SUFFL TES FOS TAGE TRANSFORT. SALARIES OTHER ж 
GOSUB1000\G0SUB1100 

INFUT*MOÜNTH ? ° »M\M=M~1 

IFM OORM 11THEN140 

I INFUT: ФАМОЦМТ, DEBIT ACC» CREDIT ACC» ПЕРТ%, REFS" 


! "050505050 ENDS INFUT "NA-O 


І“ЕМТКҮ $*»ZAIsAF1» NINFUT* Т *5.(A»0)0»5JCA912?».1CA» 202 $5 JCA Y» 3) 5 (А, A) 


2 IFJCAs120:3 390R.JJCAÀ 51? ZOTHEN189 


IFJCA»227» 390R.]CA» 22 :OTHEN189 

ТЕРЕКА» 3» - 20RJCAs 3) -OTHEN189NGOTO19?O 

! " NVALIB ENTRY REJECTED "*\GOTO180 
IF.€A»0? =OTHENZOONA=AF1\ IFAZ100THEN180 


‚ А=А- 1 


A=A~1 

INFUT"SET FRINTER FOR LIST OF ENTRIES ? 
1° JOURNAL ENTRIES MONTH #* 9X31 oM+1 
FORB=1TO27\! "=" »\NEXTNE SENET? 
! "ENTRY % AMOUNT DERIT 
FORK=1TO6ON! "=" ,NNEXTN 1 * "|" 
FORR-OTOANT1-J(B» 12NGOSUR1200N T2 T1NT1zJCR» 22 NGOSUR1200 
IZSOI»RBt1»" ",Х%10Ғ2».1(Б,0О)," ",Т%(72-10,>Т2)," "y 
17%(Т1-10,Т1),7Х61».1(В,3),%121,.І(Е,4) 

NEXT\C=0 

І"О ENDS FROGRAM АМП KILLS ALI. 
| "1-100 CORRECTS АМ ENTRY” 
INFUT*OVER 100 ENTERS THE ENTRIES INTO THE FILE ? 
ІРҒЕ 1 ООТНЕМАООХС = 1NICIZB-1NGOTO320 

INFUT1'ENTRY NUMBER ?°sD\D=D-1 

IFLD<OORD«ATHENS20 

(МРОТ"%9,ПЕБІТ»СКЕПЕРТ»КЕҒК Pr JIDO) JCDs 10» ЈСП) » JCDo 3) » CD 4) 
IFJCD12 ZO0RJCGDI» 12-7 39THEN350 


"sas NI 


CREDIT DEFT REFERENCE " 


ENTRIES” 


"›В\1ЕВ=О0ТНЕМЕМП 


| ТЕ.(Й,2)500К)‹П,2)39°ТНЕМЗ&О 


IFJCD» 3) ZOORJ(QID$ 3) >2ТНЕМ360ОХ560Т0280 
! “CORRECTION REJECTED*NGOTO340 
ІЕС>ОТНЕМ2ОЭЗ 
FORB=0 TOAN\E=J¢Bs 3)\FORC=1TOQND=J( Bel) \NIFC=2THENI (BO) =0-JS(B 0) 
IFD:19THEN4SSONE (И) ZECID4JCBR» OD) NGOTOA4O 
D-I-20NI(EsI5;MO-I((CE»D»MOSJCES2ODNBC19DZRCI9D +Ј(В,0) 
NEXTNNEXTNGOSUBR1000NGOSUB1300N ! "**NIF$," UFDATED*NEND 
INFUT"FILE 2 *»F$NOFENSO»sF$NRETURN 
FORA-OTO19NREADISOsBRCADNNEXT 
FORAOTO2NFORBzOTO19NFDRC-OTO11 
READ4S0,;ICA»Bs» CONNEXTNNEXTNNEXTNCLOSESONRETURN 
Т1=(11+1)Ж11\КЕТИУКМ 
FORA-OTO19NURITES&O»sBCA)NNEXT 
FORA-OTO2NFORB-OTO19NFORC-OTO1 1 
URITESO»sICAsEsCONNEXTNNEXTNNEXTNCLOSESONRETURN 
Y 


Listing 3: ENTRY], a program enabling the user to enter business trans- 
actions into the computer. 


tains ten sectors or blocks, with 256 bytes of 
data on each sector. Every numerical varia- 
ble written out to disks using the standard 
North Star Basic requires five bytes. There- 
fore, each data file is subdivided as follows: 


Balance sheet items = 


20 X 5 bytes - 100 

Income items = 

20 X 3 subdepartments X 

12 months X 5 bytes = 3600 
= 3700 


The size of a data file is 15 blocks (3700 di- 
vided by 256). Listing 1 shows the first pro- 
gram of the system (LIST1). Listing 2 shows 
the output of LIST1. This program merely 
shows the codes (numerical between 0 and 
39) used for each account and also allows us 
to erase all data from a given file name. A 15 
block data file is created (using the North 
Star disk operating system commands: 
CR JJR76 15, TY JJR76 3) to keep track of 
the JJR Company for the year 1976. The 
company was formed in December of 1976 
and has very limited transactions. These are 
entered into the accounting system via pro- 
gram ENTRY! (shown in listing 3). Listing 
4 details the entry of these transactions 
which is as follows: 


1. Start business by purchasing 1000 
shares of stock for $1000. 

2. Buy $500 worth of machinery for 
cash. 

3. Obtain a $250 piece of equipment for 
cash. 

4. Purchase raw stock for $50. 


ENTRY1, like the rest of the system's up- 
date programs, always asks for a data file at 
the beginning and a date file at the end of 


FILE t: JJR76 
MONTH : 12 
INFUT: $AMOUNT; DERIT ACC4» CREDIT ACC» DEFT£&» REFS 
Os0»0»0»0 ENS INFUT 
ENTRY # 1 ? 1000,0,18,0,1 
ENTRY € 2 ? 500»6,0%0»2 
ENTRY # 3 т 20027707023 
ENTRY # 4 ? 50»8»0»0»4 
ENTRY Ф 5 ? 0»0»005050 
SET FRINTER FOR LIST OF ENTRIES ? 
Listing 4: A sample run of им 
OURNAL ENTRIES MONTH # 12 
ENTRI Te «ине (ee СИРИН Ф 1р 
and transaction codes (see қ 
at ықы NTRY $ AMOUNT 
listing 2) indicate that the ih A SiN ou ГОРЊА, „ЗРИВИ. 12. i А 
company sold 1000 shares 
1 $1000.00 CASH STOCK $1РАК 0 1 
of stock for 81000, 2 $500.00 MACHINERY CASH о 2 
bought $500 worth of 3 $200.00 EQUIFMENT CASH 0 3 
4 $50.00 RAM STOCK CASH 0 4 


machinery for cash, ob- 
tained a $250 piece of 
equipment for cash, and 
purchased raw stock for 
$50. 


FILE $ .JJR76 


JJR76 UPDATE 
READY 


n 


О ENDS FROGRAM AND KILLS ALL ENTRIES 
1-100 CORRECTS AN ENTRY 
OVER 100 ENTERS THE ENTRIES INTO THE FILE 7 111 
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10 ПІМНЕ(2,19),7%(4409»ҮС1),ТХ(2,6)»0М45(1,4),:15(1,16),1%С(77) 

15 LINES8O 

16 (6(1,44):" С. ASSETS L. ASSETS C. LIAB. L. LIAR. “ 

18 L$(45:77)=" EQUITY TOT. ASSETS TOT. LIA^SEGQ* 

207%(% і, 955)="САЗН SECURITIES RECEIVABLESINVENTORY OTHER 3 
JOT$( 56»1102х“РІ АМТ MACHINERY  EQUIFMENT RAW STOCK OTHER á 
40T$(111»1652-'FAYABLES TAXS FAY. LOANS FAY. OTHER FAY. BERENTURES ” 
30T$01667220)="LT LOANS NOTES OTHER LT STOCK $1F ARR. EARNINGS” 
60T$(221*275)="SERV. FEES ROYALTIES ASSETS 501 П5ОҒТМАКЕ OTHER SALES" 
7OT$(2769350)="INVENTORY ASSETS SOLDDEFRECIAT. OTHER OTHER " 
301$ (331,385) = RENT ELECTRIC GAS TELEFHONE . FUBLICATION* 
ЗОТ$ (386,440) -" SUPFLIES FOS TAGE TRANSPORT. SALARIES OTHER қ 
92 ҒОКА-ОТО4Х“КЕАПМСО»А) »4WC1» A) NNEXT 

94 ПАТА0,4»5»,9»,10»13,14,17»18,179 

96 INFUT*O TO TRANSFER YEAR TO YEAR 7%,А 

98 IFA=OTHENGOSUR4000 

100 FORDB-OTO1NGOSUR1000NGOSUR1100NINPUT"'UHAT YEAR WAS THAT ? "',Y«D) 

110 NEXT 

120 ІМРИТ"ПАТЕ ? ",П%-ІМРОТ"СбЕТ PRINTER READY ? ",А% 

130 !*'RHALANCE SHEET AS OF °, [1% 

132 !'X21IsY(ODo,;X9I»Y(i1)0»*' DIFF = "» 

134 !У21Т1Т,Ү(О),ЛУӘТ,Ү(1)," GIFF” 

136 ЕОКА:=1Т08\!"==========*,\МЕХТ\!"" 

140 ҒОКАсОТ0195В(2»Аа) -BCOs 0) -BC1y AD NIFA-16THEN14SNREATIIL (Os A2 »L C1» 5) 

145 NEXT 

150 FORA-OTOANC-UCO»AD?NIIZWC1» A4) \FORB=0TO2 

160 FORE«sCTOINTCB»A?-TCBRy à) ФВСВ»Е) 

170 NEXTENNEXTRNNEXTA 

180 FORAsOTO2NT(CA»S)2-TCAsyOD £TCAÀ»1) 

190 T(A»60-TCA» 22 4TCAy 3) TTCA A) NNEXT 

200 FORA-OTO16NFORB:-OTO1 

210 IF200°L(BrA) THEN230 

220 1% 4,560Т70400 

230 IF100°L(B»A) THEN260 

240 T3zL(OR»4)? -100NT1-T3NGOSUR1200 

250 !'L$(T1-10»T120»" *,Z9F2,;T(OOsT3O TCI» T3) » BF2»T(O2» T3?) » NGOTDA4OO 

260 T3-LOBR»AD)NT1-T3NGOSUR1200 

270 !T$(T1-10»T120»* '»X9F2:B(O»T3) » RC1» TS) s ZBF2»R(O 5 T3), 

400 ТЕВ=1ТНЕМ410\!" = *',NGOTO420 

410 !** 

420 NEXTNNEXT*N! * *NENI! 

1000 INFUT*FILE ¢ 's;F$NOFENSO»;F$NRETURN 

1100 ЕОКА=ОТО19\КЕАПФО, ВСП, A) NNEXTNCLOSESONRETURN 

1200 T1=(T1+1)*11\RETURN 

2000 LDAÀTAO»10»1»11»2»12»3»15547102»1005 200,200, 14,200, 15», 200,16 

2002 ПАТА5, 17,6, 103,7» 200,.8,18,9,19,101,104, 200, 20071057106 

4000 INFUT"GIVE FILE TO RE TRANSFERED ? "F$ 

4010 OFEN&O»;F$NXFORA-OTO19NREAISO» B(02A) \NEXT\CLOSE#O 

4020 INFUT"GIVE FILE TO RECEIVE DATA ? “,ҒғҒ% 

4030 OF EN#OrF S$\FORA=OTOLO\WRITE#OrR(0OrA) s NOENIIMARRNNEXT 

4035 CLOSE #O\RE TURN 

REALY 


Listing 5: BALI, а program that calculates a year end balance sheet. The 
program is capable of transferring the previous year’s records to the current 
year. 


О TO TRANSFER YEAR TO YEAR 70 

GIVE FILE TO ВЕ TRANSFERED 7 JJR76 
GIVE FILE TO RECEIVE DATA 7 JJR77 
FILE $ JJR76 

WHAT YEAR WAS THAT ? 1976 

FILE :; JJR76 

WHAT YEAR WAS THAT ? 1976 


DATE ? 12/31/76 
GET FRINTER READY ? 


RALANCE SHEET AS OF 12/31/76 


the program. This makes it possbile to save 
the original file and to produce a new file, 
which is the original plus any updates. In the 
example, only one file (JJ R76) is used. 

Since the transactions shown were the 
only transactions for the year, it is now pos- 
sible to run a year end balance sheet. Pro- 
gram BALI (listing 5) is executed. Listing 6 
shows a sample run of the program. BAL 1 
first asks if any of the balance sheet items 
are to be transferred to a new file. This is 
important because all of 1976's year-end 
assets, liabilities and equity balances must 
be transferred to the new year, 1977. There- 
fore, the user should instruct the program to 
transfer 1976 balance sheet items (file 
JJR76) to 1977 (file JJR77). 

The balance sheet program also allows for 
comparisons to be made and asks for two 
files to be compared. Since this is JJR's 
first year of operation, we are forced to 
compare 1976 to 1976. The balance sheet 
is now produced. 

Note that the balance sheet is printed by 
lines 200 to 420 of the program. A program- 
ming trick has been used to shorten the 
length of the actual program. As the ex- 
ample shows, the balance sheet is com- 
posed of 17 lines with two entries per line, 
or 34 total entries. There are 20 individual 
items, seven totals and seven blank items. 
Array L(1,16) determines which items appear 
on each line. An L(1,16) value of O to 19 
refers to a particular account, 100 to 106 is 
linked to a total, and 200 is used to generate 
blanks. Lines 2000 and 2002 show the values 
of L(1,16). ! point this out because most of 
the financial statements were produced 
using this method. 

During 1977 our small business has 
expanded by hiring a local salesperson. 
However, sales do not take place until 
November, and our proprietor wants to seg- 
regate the revenue generated by himself 
from the sales brought in by the sales- 


pre me = = = ыы мы — eedem чаа Н ч ee ee ee ===. 
ee = = = = = = umm ee ee ee SA a oe eee Vui eee oe UEM m on ee ЕЕ 


1976 1976 

CASH 250.00 250.00 
SECURITIES ‚00 .00 
RECEIVABLES «900 200 
INVENTORY 200 +00 
OTHER ‚00 ‚00 
С. ASSETS 250.00 250.00 
PLANT 200 «00 
MACHINERY 500.00 500.00 
EQUIFMENT 200,00 200.00 
RAW STOCK 50.00 50.00 
ОТНЕК 200 . 00 
L. ASSETS 750.00 750.00 
TOT. ASSETS 1000.00 1000.00 

Listing 6: A sample run of BALI. READY 
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= 1976 1976 DIFF 
= PAYARBLES 2900 .00 ‚ 00 
= TAXS FAY. +00 +00 «00 
= LOANS PAY. 200 00 200 
= OTHER FAY. .00 .00 +00 
= C. LIAB, .00 +00 200 
= DERENTURES «00 200 2900 
= LT LOANS .00 ‚ 00 200 
= NOTES 200 .00 .00 
= OTHER LT . 00 «00 .00 
= L. LIAR, 200 00 200 
= STOCK $1FAR -1000.00 -1000.00 200 
= К, EARNINGS «900 00 «900 
= EQUITY -1000.00 -1000.00 .00 
= TOT. ІАЕ -1000.00 -1000.00 «90 


10 DIMB( 2919711) 
100 !"Ч5Е BUDGET FILES ONLY ? “,5605178100056051У/Н1100 
110 !* О TO АШ! TO EXISTING BUBGETS* 


LOAD BUD-IN1 


READY 
RUN 


120 !"1 TO OVER RIBE EXISTING BUEGETS"' 

130 INFUT*2 TO ЕМІ ? *sANIFA<2THENI40\GOSUB1OOO\GOSUB1I1Z00\END 
140 INFUT*DEFT,;FIRST MONTH»: ЕМІ MONTH ? "';»ER5CsI! 

142 IFEBZOORR.-Z2THEN3OOQ 

144 IFIZCTHEN300 

146 l1FLD:10RD-:12THEN3OO 

148 IFC. 1ORC- 12THEN3OO к 
150 ІМРІТ"АССОМОМТ» AMOUNT (%.01 RETURNS TO START) 7? *,Е,Е 
155 Е=Е-20 

160 ІҒҒ-<.О1ТНЕМ110Х1ІҒЕ<“ООКЕ:>19ТНЕМ30ОО 

170 ҒӘКб-СТОПХІҒА-ОТНЕМ190 

180 BCB»EsG-12-FNGOTO200 

190 ВВэЭЕ,»б-1)ЕФВ(Вэ»Е,б-1) 

200 NEXTNGOTO150 

300 !"LAST ENTRY INCORRECT *N60T0110 

1000 INFUT*FILE ? *»F$XO0FEN$O»,F$NRETURN 

1100 ЕОКА=ОТО1У\КЕАПФО, Н\МЕХТ 

1110 FORA=OTO2\FORB=0TO19\FORC=OTO11 

1120 REAIDS$O:RBCA»B»(C2NNEXTNNEXTNNEXTNCLOSESONRETURN 
1300 FORA«-OTO19NWRITES$0O»sZ9NNEXT 

1310 FORA-OTO2NFORRB-OTO19NFORC-OTO11 

1320 WRITE€SO»BCA» BsCONNEXTNNEXTNNEXTNCLOSESONRETUKRN 
REALY 


Listing 7: BUD-IN1, a program that generates budgets and enables the user 
to keep separate records of, for instance, the sales generated by each sales- 
person in the organization. 


FILE + JJR77 

MONTH $ 11 

INFUT$ SAMOUNTs DEBIT ACC» CREDIT АСС%, DEFT#r REFF 
079090070 ENDS INFUT 

ENTRY # 1 7 500,2,21,0,5 

ЕМТКҮ % 2 ? 0,0,0»,0»,0 

SET FRINTER FOR LIST ОҒ ENTRIES ? 


JOURNAL ENTRIES MONTH % 11 


ЕЕ БЕІН ЖЕТЕЛЕСЕ SORE egy ties cps oem sees ages aves suas sere seen n м. мы 
4 Ке ағы Cee nee rE Сим Ны Mat (p fbn Come ачта dyed PAR) seed da (T са 


CREDIT ПЕРТ REFERENCE 


1 $500.00 RECEIVABLES ROYALTIES 0 5 
О ENUS PROGRAM АМП KILLS ALL ENTRIES 
1-100 CORRECTS AN ENTRY 
OVER 100 ENTERS THE ENTRIES INTO THE FILE ? 111 
FILE $ JJR77 


JJR77 ОРПАТЕП 
READY 


RUN 


FILE : JJR77 

MONTH : 12 

INPUT? $AMOUNT»; DERIT ACC#s CREDIT ACC» ПЕРТ%#, REFS 
О»0»,0,0»0 ENDS INPUT 

ENTRY # 1 ? 100927261024 


ENTRY $ 2 ? 150,30,10,0,7 

ENTRY # 3 ? 200919237198 

ENTRY # 4 7 50925789179 

ENTRY # 5 ? 100,358,200,1,10 
INVALID ENTRY REJECTED 

ENTRY # 5 ? 1007382171710 

ENTRY # 6 ? 070707070 

SET PRINTER FOR LIST ОҒ ENTRIES ? 


JOURNAL ENTRIES MONTH # 12 


ИЯ ИЕ БЕ шш шшш шшш n 


ENTRY % AMOUNT ПЕВІТ CREDIT DEPT REFERENCE 
StS MM Luss SSS SSS ЕЕ Я Е 2 SS SS SS SS SS 55 == 55 25 STIS Sse Е цз SVS SSS SSS SsSSezt= 
1 $100.00 DEPRECIAT, MACHINERY о 6 
2 $150.00 RENT PAYABLES о 7 
3 $200.00 SECURITIES SOFTWARE 1 8 
4 $50.00 INVENTORY RAW STOCK 1 9 
5 $100.00 SALARIES SECURITIES 1 10 


О ENDS РКОСКАМ AND KILLS ALL ENTRIES 

1-100 CORRECTS AN ENTRY 

ОЧЕК 100 ENTERS THE ENTRIES INTO THE FILE 7 111 
FILE $ JJR77 


JJR77 UPDATED 
READY 


Listing 9: Updated accounting sheet of the company's activities for No- 
vember and December 1977, generated by ENTRY. 


USE BUDGET FILES ONLY ? FILE $ BUI 
О ТО А00 TO EXISTING BUDGETS 
1 TO OVER RIDE EXISTING BUDGETS 
2 TO END ? 1 
DEFT»sFIRST MONTH»; ЕМІ MONTH 7 1911912 


ACCOUNT; AMOUNT ($,01 RETURNS TO START) ? 23,-90 
ACCOUNT; AMOUNT ($,01 RETURNS TO START) ? 25,15 
ACCOUNT; AMOUNT (%.01 RETURNS TO START) ? 38,40 
ACCOUNT; AMOUNT (%.01 RETURNS TO START) ? 0». 01 


О TO ADD TO EXISTING BUDGETS 

1 TO OVER RIDE EXISTING BUDGETS 
2 TO END ? 2 

FILE 
READY 


BUD 


Listing 8: A sample run of BUD-IN1. 


person. Therefore, the salesperson’s ac- 
tivities are placed in department 1: local 
sales. Listing 7 shows the budget input 
program BUD-IN1 (see also listing 8). 

The budgets are coded like the journal 
entries and the file containing budget in- 
formation is identical to the other actual 
data files, ]])R76 and ]JR77. For ease of 
entry, there are two options for entering 
budget data. One option allows us to add in- 
cremental amounts to existing budgets; the 
other allows for the entry of brand new 
absolute budget amounts. The amounts 
entered can be for one or more months. In 
our sample, the local sales department will 
be assigned specific budgets for: 


1. $90 of software sales in November 
and December. 

2. Inventory usage of $15 for both 
months. 

3. November and December salary costs 
of $40. 


These figures are entered into file BUD. The 
system, by asking for both read and write 
files, allows you to save as many versions of 
a budget as you desire. That ends the 1976 
transaction. 

No activity took place іп our small busi- 
ness between January 1977 and October 
1977. However, in November the following 
item is entered via the ENTRY! program: 


1. The proprietor receives $500 in cash 
for royalties. 


This, as well as December's activity, is shown 
in listing 9. During December, the following 
journal entries are made for administration, 
department O: 


1. Depreciation of $100 is booked. 
2. А rent liability of $150 is incurred. 


The salesman's department 1 has the follow- 
ing activity: 


3. $200 in software is sold for securities. 
4. The software was written on $50 
worth of raw stock. 
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© TO TRANSFER YEAR TO YEAR 71 


FILE : JJR77 


WHAT YEAR WAS THAT 7 1977 


FILE : JJR76 


WHAT YEAR WAS THAT ? 1976 


DATE ? 12/31/77 
GET PRINTER REA 


DY ? 


BALANCE SHEET AS OF 12/31/77 


1977 1976 DIFF = 1977 1976 DIFF 

CASH 250.00 250.00 00 = PAYABLES -150.00 ‚00 -150.00 

SECURITIES 100.00 .00 100.00 = TAXS PAY. .00 «00 .00 

RECEIVABLES 500.00 .00 500.00 = LOANS PAY. .00 .00 .00 

INVENTORY .00 .00 .00 = OTHER PAY. ‚оо .00 .00 

ОТНЕК .00 .00 ‚00 = С. LIAB. -150.00 ‚00 -150.00 
С. ASSETS 850.00 250.00 600.00 = 

= DEBENTURES ‚оо ‚00 .00 

= LT LOANS .00 .00 .00 

= NOTES +00 «00 »00 

PLANT .00 ‚00 ‚00 = OTHER LT ‚ 00 200 ‚00 

MACHINERY 400.00 500.00 -100.00 = L. LIAR. .00 .00 .00 
EQUIPMENT 200.00 200.00 „00 = 

RAW STOCK .00 50.00 -50.00 = STOCK $1FAR -1000.00 -1000.00 ‚00 

| OTHER ‚00 .00 00 = К, EARNINGS -300.00 ‚00 -300.00 

L. ASSETS 600.00 750.00 -150.00 = EQUITY -1300.00 ~1000.00 -300.00 

TOT. ASSETS 1450.00 1000.00 450.00 = ТОТ. LIA&E -1450.00 -1000.00 -450.00 

READY 

Listing 10: Year end bal- 5. An invalid account number 200 is dis- 

ance sheet for the У/К allowed by the program. 

company and a compar- 6. $100 of securities is paid to the sales- 

ison with the previous person as salary. 

ear. ад. 

У Listing 9 shows an update of the com- 
pany’s activities for 1977. In listing 10 the 
year end 1977 balance sheet is run and com- 
pared to year end 1976. Program INCOME] 
(listing 11) is loaded and run. Listing 12a 
shows the administration account, listing 

10 DIMBCI9)"I(351951205 T$(440) sI1$(332 , TC3 35122 5M (1520 50$(44) 12b the local sales department, listing 12c 
15 LINE132 : : 

20T$( 1» SS)="CASH SECURITIES RECEIVABLESINVENTORY OTHER » (national sales, unused account in these 
3OT$( 56,110)="РЕАМТ MACHINERY  EQUIFMENT RAW STOCK OTHER . : к 
40T$(11171465)="PAYABLES TAXS PAY. LOANS PAY. OTHER PAY. DEBENTURES * examples, was not shown). This program = 
50T$(166»220)-"LT LOANS NOTES OTHER LT STOCK $1FARR. EARNINGS” quires as input only the data file’s name. 
601T$(2212275)="SERV. FEES ROYALTIES ASSETS SOLIISOFTWARE OTHER SALES" Как 

701%(276,330)=*”1МУЕМТОКҮ ASSETS SOLDDEFRECIAT. OTHER OTHER . Listings 14a and 14b show the budget 
80T$(331» 385) = *RENT ELECTRIC GAS TELEPHONE PUBLICATION" program (BUD1) in action (see also listing 
90T$(386:440) ="Б5ИРРЕТЕЗ POSTAGE TRANSFORT. SALARIES OTHER - 13). Si he fil x h 
120 FOüRA-OTO2NREADUCOsA? »4UC1» > NNEXT same throughout, you can compare any 
124 ПАТАО»4»5»9,10,19 а lik " | 12 h 
125 0%(1744)="TOTAL SALESCOST OF GS OTHER EXP. -PROF./LOSS* quantities you like, and since a months 
130 FORA-OTO3 are stored on disk, any month can be printed. 
132 !'INCOME STATEMENT "NIFA-3THEN138 Like the 12 h i Т 
134 Т1=А\605081200\10%(Т1-10,Т1),” DEPARTMENT "\60Т0140 Ike me month income statement, a 
138 !'TOTAL OF ALL DEPARTMENTS" three departments and a summary can be 
140 !“ІТЕМ *,NFOÜRF-1TO12N!*  MÜN-* »Z2Is;F»NNEXT 

150 !* TOTAL "\605081500 produced. 

170 FORBsOTO2NCsU(OsEONDzWU(157 E) NFORE-CTOD The inputs for this nroeratn are: 

180 T1-Et20NGOSURB1200N!T$(T1—-105 T125" °, p prog 

190 FORF-0TO11N!Z8F2»ICAsSEsFO e\I(AvE:12)=1 (AvEv12)41 (ArEoF ) 1. MONTH: the particular month of 
195 IFA=3THEN205 

200 Т(З»›Е›Р)=1 (ЗЕЕ +1 (AvEyF) the report. 

205 TCArsBsF)=T(ArBeF +1 (ArErF) 2. ACT File: file name for the current 
210 NEXTF\IX%9F 291 (ArEr12)\NEXTE\T1=B\GOSUB1 200\GOSUB1500 ақы 

21% 1!0%(Т1-10,Т1)," ", X 

220 FORF-OTO11*N! ZBF25;T(As В.Е) ТА, By 12» 5TCAs Br12) 4TCAs BsFONNEXTF 3. BUD File: file name for a budget or 
230 !X9F2»T(A»sB»12)N 1 ** | 

235 FORF=OTOI2\T (Ar 39F =T (Ar 3eF) +7 (AyBrF) \МЕХТ prior year’s results that you want to 
238 NEXTBN! ** compare to the current year's. 

240 10%$(34,44)," *,\РОВЕ=ОТО1 1 вы 

245 !X8F2»sT(GAs3sF) s NNEXTN! ZOF2» TCAs 3» 12) 4. L.Y. File: last year's file name or any 
247 FORF=1TO33\!" *\NEXT other file. 

250 NEXTANENTI 

1000 INFUT"FILE $ ‘»F$\OFEN#0+F$\RETURN 5. 0,0 for department 0. 

1100 FORA=0T019\READ#0+B (А) \NEXT 1,1 for department 1. 

1110 FORA=OTO2\FORB=0TO19\FORC=0T011 4 

1120 КЕАПФО»І(АУНУСОХМЕХТХМЕХТХМЕХТХСІ О5ЕФОХКЕТИКМ 2,2 for department 2. 

1500 FORZ=1T0117\! "=*»\NEXT\!" "\RETURN , 

READY 1,2 for departments 1 and 2. 


Listing 11: INCOMET, a program designed to show assets and liabilities for 
any or all company departments over a 1 year period. 
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0,2 for departments O, 1 and 2. 
0,3 for all departments and a 
summary. 


About the Author 


| Joseph J Roehrig is currently manager of budgets, operations and engineer- 
ing for the NBC Television Network. He was previously in charge of television 


network systems at NBC, during which time he worked with hardware con- 
figurations, Mr Roehrig Is also president of JJR Data Research, a computer 
software servíce. 


FILE $ JJR77 

[INCOME STATEMENT 

ADMINIST. ПЕРАКТМЕМТ 

[TE M MON- 1 MON- 2 MON- 3 MON- 4 MON- 5 MON- 6 MON- 7 MON- 8 MON- 9 МОМ-10 МОМ-11  MON-12 TOTAL 
Е АЧЕН ЧЕЗ Е-Е + + ттт үүт І-ІІІ ҢІН. 
SERV. FEES .00 .00 .00 .00 ‚00 «00 ‚00 . 00 .00 .00 .00 .00 .00 
ROYALTIES .00 ‚ 00 ‚ 00 . 00 . 00 ‚00 ‚00 ‚00 ‚00 ‚00 -500,00 ‚00 -500.00 
ASSETS SOLD .00 .00 ‚00 ‚00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
SOFTWARE ‚00 . 00 ‚00 .00 .00 .00 .00 .00 .00 .00 .00 .00 ‚00 
OTHER SALES . 00 ‚00 ‚00 ‚ 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
TOTAL SALES .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 -500.00 ‚00 -500.00 
INVENTORY ‚00 ‚00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
ASSETS SOLD .00 ‚00 .00 .00 .00 .00 .00 .00 .00 .00 .00 ‚00 ‚00 
ПЕРКЕСТАТ, . 00 .00 .00 ‚00 .00 .00 .00 ‚00 ‚ 00 .00 :00 100.00 100.00 
OTHER .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
OTHER ‚ 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
ЕСУУ ЕЧ УУ E E Ee o o e E EE ET 34  — 133 жете —3——3—31—1—1—1—1—31—1—41— E—L—4— Е 1—31—1—1— 1 3--d—L-L-d-d-E- L——3—-1- ЕГЕРЬ: 
COST OF GS ‚ 00 .00 .00 .00 ‚00 ‚00 .00 .00 .00 .00 .00 100.00 100.00 
КЕМТ ‚ 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 ‚00 150.00 150.00 
ELECTRIC ‚00 ‚00 ‚00 .00 .00 .00 .00 ‚00 .00 .00 .00 .00 .00 
GAS .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 «00 
TELEF-HONE .00 .00 .00 .00 .00 .00 .00 .00 .00 ‚ 00 ‚оо .00 .00 
PUBLICATION .00 .00 .00 .00 .00 .00 ‚00 «00 .00 .00 .00 .00 «00 
SUFFLIES ‚00 .00 ‚00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
РОЅТАСЕ .00 .00 .00 .00 .00 .00 .00 .00 ‚00 ‚00 «00 .00 ‚00 
TRANSFORT. ‚ 00 .00 .00 .00 ‚ 00 ‚00 .00 .00 .00 .00 .00 .00 ‚00 
GALARIES .00. .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 ‚00 .00 
OTHER .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
Мт SS Sr Se SC ааган пш eS RL SRS SISA KMRL ЫШ ИР KAS SSS лы SSS SS SSS SSS ST SS шапа SSS SSS SSS ШШ ДО ШШ SHS SS SS SS SS SS SSS SSS LISS ST TST SESS 
OTHER EXF. .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 ‚00 150.00 150.00 
-FROF./LOSS ‚ 00 ‚ 00 .00 .00 .00 .00 .00 .00 .00 ‚00 -500.00 250.00 -250.00 


Listing 12a: An example of а typical INCOME run, showing the yearly record for the administrative department of the [JR 


company for 1977. 


INCOME STATEMENT 

LOCAL SALES DEPARTMENT 

ITEM MON- 1 MON- 2 MON- з MON- 4 MON- 5 MON- é MON- 7 MON- 8 MON- 9 М0М-10 М0М-11  MON-12 TOTAL 
af aie ae wet г seh Sts пр Ser kt Se a rea ns sect oe ae ett a i en a San at Fe a a th es Se SS SSS SS SS SHES VS SSS SVS S SMBS SS SSA SSSSSV SSMS SH SS SSB STV IBS VTS SSSA SSS SS SSS ласы БЕ ысы шш 
SERV. FEES ‚ОО .00 +00 «00 «00 «00 «00 «00 «00 .00 +00 .00 200 
ROYALTIES .00 .00 .00 .00 . 00 .00 .00 .00 «00 +00 «00 200 +00 
ASSETS SOLI! ‚ 00 +90 ‚ 00 .00 .00 .00 +00 +00 «00 ‚00 .00 .00 .00 
SOF TWARE .00 .00 .00 .00 . 00 00 200 .00 +00 .00 +00 -200,00 -200.00 
ОТНЕК SALES .00 .00 .00 ‚00 .00 -00 .00 .00 .00 200 +00 200 200 
Gree seen sown oust қылы dame aks sete cece same mice moan came samt eset art dan, “es coed Sic II CSS MSR SMR VRAIS SPSS SSS SSS SSP АЛЕ ЗЕГЕ ЕЕЕ ЭЕ rn ce rae ООШ ШБ ОАК ee ee ae ee ШЕ Б ee ae ie kes rece ЦЕ ШЕ See pe eee ШЕ ШЕ meee mee ope open Пр ШЕ ШС ge ey ee ae 
TOTAL SALES .00 ‚ 00 .00 +00 «00 200 «00 200 «00 »00 +00 -200.00 -200.00 
ІМУЕМТОКҮ .00 .00 ‚ 00 «00 +00 +00 «00 200 «00 +00 «00 50.00 50.00 
ASSETS SOL Tt ‚00 ‚00 200 «00 «90 .00 »00 . 00 200 »00 .09 .00 +00 
DEFRECIAT. »00 .00 .00 .00 .00 ‚ОО ‚00 +00 200 «00 200 +00 +00 
ОТНЕК .00 +00 «00 .00 .00 «00 .00 .00 . 00 «00 .00 .00 .00 
ӨТНЕК .00 200 200 +00 . 00 . 00 +00 +00 .00 ‚00 +00 200 «00 
MISKAT SSS SSN SS SSS SSS SSeS RSS SSSR SSS SSS ewe SS SSS SE SS SSB SSS SS SS SS SSS SSS SS SSS ОРЕСТ: 
COST OF GS .00 «00 200 +00 200 «00 200 «00 «00 .00 400 50.00 30.00 
RENT . 00 .00 .00 .00 .00 ‚00 .00 . 00 .00 .00 »00 +00 400 
ELECTRIC .00 .00 .00 ‚00 .00 .00 .00 .00 .00 ‚ 00 200 +00 200 
GAS »00 «00 +00 .00 .00 .00 . 00 . 00 «00 200 «00 .00 .00 
TELEFHONE .00 .00 .00 .00 .00 .00 .00 .00 .00 400 «00 +00 +00 
PUBLICATION . 00 .00 .00 »00 .00 .00 .00 .00 +00 200 +00 +00 200 
SUFFLIES +00 .00 +00 ‚ 00 .00 .00 .00 .00 .00 +00 .00 ‚00 ‚00 
POSTAGE .00 .00 . 00 . 00 .00 ‚ 00 ‚ 00 «00 +00 +00 400 200 .00 
TRANSFORT. .00 .00 .00 + 00 ‚ 00 ‚ 00 «00 200 .00 «00 .00 +00 +00 
SALARIES .00 ‚00 .00 .00 .00 .00 200 «00 200 200 “ОО 100.00 100.00 
ОТНЕК .00 .00 »00 200 . 00 .00 . 00 . 00 .00 .00 .00 400 200 
MMMM SE ISR SS VMI SISA MILs SSS SS SSS SSS SSS SSS паса SSS еле TS SSS STS SSS SSS SSS SS STS SSS SSS SS исы SSS SSS SSS SS SSS SS TS SSS SS SHS SS SS ЕЕ Е 
OTHER ЕХЕ, 00 .00 .00 .00 .00 .00 ‚ 90 «00 +00 +00 ‚оо 100.00 100.00 
-PROF./LOSS .00 .00 .00 200 «00 200 ‚00 . 00 200 .00 .00 -50.00 -50.00 

Listing 1 2b: An INCOME run for the ЈК company’s local sales department for 1977. 
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INCOME STATEMENT 
TOTAL OF ALL DEFARTMENTS 


ITEM MON- 1 MON- 2 МОМ- 3 MON- 4 MON- 5 MON- 6 MON- 7 MON- 8 MON- 9 М0М-10 М0М-11 МОМ-12 TOTAL 
SERV., FEES +00 .00 .00 .00 .00 200 200 «00 200 200 . 00 .00 .00 
ROYALTIES .00 200 «00 00 200 «00 «00 200 ‚00 ‚ОО -500,00 ‚00 -500.00 
ASSETS SOLI .00 .00 . 00 »00 ‚00 +00 «00 200 200 200 +00 +00 «00 
SOF TWARE .00 .00 .00 .00 »00 200 200 .00 .00 «00 «00 -200.00 -200.00 
OTHER SALES .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 «00 .00 .00 
VSS 5 НЕ EM пала саты ME IS МШ ИИ SIS IS IS MAMAS ПЕН 52 22 2 Е SS мш мш ИХ НЕ KS дш н ц SSIS SS йа на ИЕ SS SSS SS SS SSS 25 = SS SSS SS = SS LS SSS SSS SS SSS VBS SS SSS SS 
TOTAL SALES «00 .00 .00 .00 . 00 .00 .00 +00 ‚00 ‚00 -500.00 -200,00 -700.00 
INVENTORY .00 ‚00 200 «00 200 200 .00 .00 .00 .00 .00 50.00 20.00 
ASSETS SOLI! 200 .00 . 00 .00 200 .00 .00 .00 .00 200 .00 .00 200 
DEFRECIAT. 00 .00 «90 .00 .00 «00 +00 ‚00 ‚00 200 .ОО 100.00 100.00 
ОТНЕК .00 .00 .00 »00 . 00 200 200 .00 »00 ‚00 «00 .00 .00 
ОТНЕК .00 .00 .00 »00 200 +00 +90 ‚00 +00 «00 «00 . 00 200 
COST OF GS «00 .00 .00 .00 ‚ 00 ‚00 200 .00 ‚00 200 .00 150.00 150.00 
RENT ‚ 00 . 00 .00 .00 .00 .00 .00 .00 .00 «00 .ОО 150.00 150.00 
ELECTRIC ‚ 00 ‚ 00 .00 ‚00 ‚00 ‚00 .00 «00 .00 .00 -00 .00 .00 
GAS .00 .00 ‚00 ‚00 ‚00 ‚00 +00 +00 200 «00 «00 .00 +00 
TELEPHONE .00 .00 ‚00 +00 ‚ 00 .00 .00 .00 .00 .00 200 ‚ОО «00 
FUBLICATION 200 . 00 .00 . 00 200 200 «00 .00 .00 200 200 00 . 00 
SUFFLIES ‚ 00 «00 .00 .00 .00 .00 ‚оо .00 .00 200 200 .00 200 
FOSTAGE «00 .00 .00 .00 »00 »00 ‚ 00 ‚00 ‚00 200 200 .00 200 
TRANSFORT, .-00 .00 .00 .00 ‚00 ‚00 . 00 . 00 +. 00 «00 . 00 ‚ОО 200 
SALARIES «00 .00 . 00 . 00 . 00 . 00 200 .00 .00 200 .00 100.00 100.00 
ОТНЕК .00 ‚оо «00 .00 .00 +00 +00 .00 ‚ 00 .00 .00 .00 .00 
ЕР ЕЕЕСЕГЕЕЕЕЕГЕР О РЕЕСТРЕ ГЕ ыы 3-і гар іі 
OTHER EXF. .00 .-00 .00 .00 .00 200 200 .00 «00 ‚00 ‚00 250.00 250,00 
-FROF./LOSS . 00 . 00 ‚ 00 ‚ 00 ‚00 ‚ОО .00 2-00 ‚00 . 00 -500.00 200.00 -300.00 


Listing 12c: An INCOME run for all departments for the JJ R company т 1977. 


19 DIMKG?!»19»122»T$(220)0 1016433), FC. B5 3«B2)»5W(V1222»08644205I1(3»19»7) 141 !ТАВ(55)»“ҮЕАК TO DATE" 

12 D$(1s332-'ADMINIST. LOCAL SALESNAT. SALES ° 142 +!’ TOEIOEGDTGEGEOGECOIOEECLLONOGEIDGN X CT n cL I] Sy 
15 LINESO 143 ! ÜxxlrizcczcmrrclrazrssEVESITISEUZXWE" 
17 29-:'ACTRUIH - Y" 144 !'*ITEMS VAR, ACT. BUD Ley. UAR. *; 
407%(5 1, 5952)-*SERU. FEES ROYALTIES ASSETS SOLII!SOF TWARE OTHER SALES" 145 |!” ACT. BUD. L»Y.*NGOSUB1500 

70T$( 55»1102)-:*INUENTORY ASSETS SOLDREPRECIAT. OTHER OTHER е 170 FORB«OTO2XC2WCO» В) \D2W(1°B)\FORE=CTOD 
307%(111,1655) = *RENT ELECTRIC GAS TELEF HONE FUELICATION” 180 Т1=Е %505МВ1200%5!16(Т1-109Т1)»" "PF 

920T$(1565» 220) -* SUPFLIES FOSTAGE TRANSFORT. SALARIES OTHER " 190 FORF-OTO7N'XBF25;I(As EF?» 

92 INFUT*MONTH ?**,MXMzM-1 195 IFA-JTHEN205 

94 FOÜRKA1:1!03XBs:AIX3N! ZGCR-25» R05, * ., 200 І(3,Е»Ғә-1(3,Е,ҒЭОФІСА»Е»,Ғ) 

95 GOSUBRLIOOO\GOSUBI1LOONA-Al 205 ТХА»В,ҒоО-Т(А»В,ЭҒЭОФІ (А»Е»Ғ) 

94 E-AFANFORR-OTO2NFORC -O1019\F ORD :OTOM s 210 NEXTFX! **NNEXTENT1zZBNGOSUBI1200NGGSUB1500 

98 ІСЕЭСФРЕ9-І(ВЭСЭРОЧК(В, С, ПІ) 215 10%(Т1-10,Т1)," ”, 

100 IFMzZDTHENI(C(GBsC*« A»? -К(Е»С, ГО 220 ҒОКҒ-0Т07%!ХӨҒ2,Т(А»ВУ»ҒОЭХМЕХТҒЕХ!”” 

102 NEXTINNE XTC\NEXTEN\NEXTAL 230 !**XFORFZOTO7NT(GGA» 3yF ) TCAs 3yF O 4TCA? Bek ) \МЕХТ 
106 FORA 07045 ТЕРАХҒОКЕ-ОТО2ХҒОКС <07019 238 NEXTR^!** 

108 І(В»,ГС,А)-<І<В»С,АР2)-І(ЕВ С,АҰі) 240 !'0%(34,44)," "»\FORF=0TO7 

110 NEXTCNNEXTBNNEXTA 245 ІХӘҒ2. Т(А» 3 F) \МЕХТ\:! ® ° 

115 INPUT"A ПЕРАКТМЕМТ Ф, SAME € ОК 0,35 7? “,41,А2 247 FORF-1TO33N!* °\NEXT 

120 FORA=OTOZ\READW(OsA) si 1sA)\NEXT 250 NEXTA\END 

124 һАТАО,4,5,9,10,1%97 1000 INFUT"FILE ? *,FS$«x0PENGO,FSNRETURN 

126 0%(1,44)=°ТОТАЕ SALESCOST ОҒ GS OTHER EXP, -PROF./LOSS” 1100 FORA=OTO19\READOO, BNNEXT 

130 FORA=A1TOA2 . 1110 FORASOTO2NFORBZOTO19NFORCzOTO11 

132 '*BUDGET STATEMENT "X IFA-J3THEN138 1120 KEADGO:RKCA» B. CONNEXTNNEXTNNEXTNCLOSES$0NRE TURN 
134 T1-AXGOSUB1200N'D$(tT1-10» T12»" DEPARTMENT*NGOTO140 1200 T1z(T19412X11NRETURN 

138 1 "ТОТА OF ALL DEPARTMENTS” 1500 FORZ=1TOBO VX!"z",NNEXTN! * "NRETURN 

140 'TAB(260» "MONTH $°,Х3ЗТ,М+1, READY 


Listing 13: BUD1, a program designed to give a more detailed picture of individual departments’ performance than is 
found in the INCOME program (see listing 11). 


COLOR SOFTWARE 


Unless otherwise noted all programs are $15 each, for Apple Il, 
Atari 16K, TI 99/4 


UNITS: Practice converting yards-feet- 3-D STARTREK: Discover new planets, fight ROADRACE: Race around 2.25 mile course. 


inches, pounds - ounces, metric units, etc. Klingons in 3-dimensional galaxy. 1 or 2 players. Not for TI 99/4. 


FRACTIONS: Practice adding, subtracting, MAJOR LEAGUE BASEBALL: Manage Major BLACKJACK: Popular card game for 1 to 3 
multiplying and comparing fractions. League teams and make all lineup, batting, players. Not for Apple Il. 


= . pitching and running decisions. $25. Apple Il 
NUCLEAR REACTOR: Realistic dynamic |. | 
model of nuclear power plant in operation. with 46K, Applesoft ROM and one disk. 


COLOR SOFTWARE, 5410 W. 20th St., Indianapolis, IN 46224 
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MONTH “11 

ACT FILE : JJR77 
BUD FILE : BUD 
Lay FILE $ JJKR76 


А ПЕРАКТМЕМТ $, SAME # ОК O53 7 1,1 
BUDGET STATEMENT 


LOCAL SALES DF PARTMENT 
MONTH Ф 11 YEAR TO DATE 
к к л ist GZUEGIIXIBXIÉIxuIl-c' ЕЕ SSBF сте => % 

ІТЕМ5 VAR. ACT. вир L.Y VAR. ACT. вип. L.Y. 

Shae assests: КЖ оу ar ee о аи ee Шу у АЕ - нык ойлу с ш ш SSS SS 4—4 

SERV. FEES .00 .00 .00 ,00 .00 .00 .00 .00 

ROYALTIES ‚оо .00 .00 .00 .00 .00 .00 .00 

ASSETS SOLD „00 .00 .00 .00 .00 .00 .00 .00 

SOF TWARE -90.00 ‚00 -90.00 :00 -90.00 ‚00 -90.00 .00 

OTHER SALES .00 .00 .00 .00 .00 .00 .00 .00 

Я- Е5лкЕпжЕсС SS Е БЫСТЫ RS este Ен. х. REF TaT ЕЯ Set SS ES < eet Se SESS Tea РЕ ЖШ SSS STS TST SIZES = 

TOTAL SALES -90,00 a00 -90.00 200 -90,00 200 -90.00 «00 

INVENTORY 15.00 ‚00 15.00 ‚00 15.00 ‚00 15.00 ‚00 ЕМТАУ1 2 

ASSETS SOLD .00 .00 .00 .00 .00 .00 .00 ENTRY2 2 

DEFRECIAT. .00 .00 .00 .00 .00 .00 .00 ENTRY3 2 

OTHER .00 .00 .00 .00 .00 .00 .00 LIST1 2 

OTHER ‚ 00 ‚00 .00 .00 400 ‚ 00 .00 LIST2 2 

PEEILXEZEZEIccXlXucuI-eIcGa2czciclzcuGGixm-- $: = ==: 2722 = 22 3 25 25 25 Е РН 5 2 Е 2 2 22 22 ЕСЫ 2 че 32 32 2 ЧЕ ЧР ЧЕ = LIST3 2 

COST OF GS 15.00 .00 15.00 .00 15.00 .00 15.00 .00 ВА! 1 2 
ВА1 2 2 

RENT „оо .00 .00 .00 .00 .00 .00 BAL3 2 

ELECTRIC . 00 .00 00 .00 200 «00 200 13876 3 

GAS .00 .00 .00 .00 .00 .00 .00 JJR 77 3 

TELEFHONE ‚ 00 . O00 +00 200 ‚ 00 .0O 200 ІМСОМЕ1 2 

PUBLICATION .00 .00 .00 .00 .00 .00 .00 INCOME? = 

SUPPLIES .00 .00 .00 .00 .00 .00 .00 INCOMES E 

POSTAGE ‚оо .00 ‚00 .00 .00 .00 .00 

TRANSPORT. „00 .00 .00 .00 .00 .00 „00 BUD1 2 

SALARIES 40.00 .00 40.00 .00 40.00 :00 40.00 .00 BUD2 2 

UTHER .00 .00 .00 .00 .00 .00 .00 BUDS 2 

СЕЛЕШ SE RES SS = 54 234: ЗЕ SSS SSS 2-2 SESE SERS = 2 < SEs. = 35 SESS SSS 5 SES 52 Е = Еле ели SS SSS ЕЕ ЕЕ Бы ЧЕ ЕЕ СЫ ЗЕ СЕ ШЕ н BUD 3 

OTHER ЕХР. 40.00 .00 40.00 00 40.00 .00 40.00 .00 BUD-IN1 2 
BUD-IN2 2 
BUD-IN3 2 

-РКОҒ. /1.055 -35.00 +00 -2%.00 200 -35.00 .00 -35,00 -00 


Listing 14a: А sample run of BUDI, showing а breakdown of activities for 
November 1977. ACT stands for actual, BUD for budgeted amounts, L. Y. 
for last year, and VAR for variance. VAR indicates the difference between 
the budgeted amount and the actual amount taken in or paid out. L.Y. in- 


Table 1: 
tents for the floppy disk 
showing the locations of 
all programs used in this 


Table of con- 


dicates the amounts for the previous November and is included for reference accounting system. 
only. 
im diae MONTH 712 
Listing 14a shows the November results ACT FILE : JJR77 
қа” BUD FILE ; BUD 
for local sales, and listing 14b shows the ГІР ЕС Таса 
December results. A listing of the table of & DEPARTMENT fe БАНЕ 4 GR O03 © 451 
contents for the disk containing all of the 
А . . . . TNR. BUDGET STATEMENT 
accounting information is shown in listing LOCAL SALES DEPARTMENT 
MONTH $ 12 YEAR TO DATE 


15. The data shown consists of file name, 


program and 3 = data). SERV. FEES . 00 00 00 00 .00 .00 .00 .00 
е . А ROYALTIES ‚00 .-00 .00 +00 «00 200 .00 .00 
The Ше structure described earlier is ASSETS SOLD .00 .00 .00 .00 .00 .00 .00 .00 
fairly simple. Therefore, it is easy to add SOFWARE, 110.00 -200.00 oigo pp 20-00 -200;00 -180.00 206 
| ка, TOTAL SALES 110.00 -200.00 -90,00 .00 20.00 -200.00 -180.00 .00 

grams can calculate salaries, depreciation and 
4 А”. INVENTORY -35.00 50.00 15.00 .00 -20.00 50.00 30.00 .00 
accounts receivable, and enter this infor- ASSETS SOLD ‚00 ‚00 ‚00 .00 .00 .00 .00 .00 
А : : : DEFRECIAT. .00 .00 .00 .00 .00 .00 .00 .00 
mation directly into the data files. The ПТР “СО vá 6 “ый ар ed "56 a d 
generally found in lines 20 to 90 and can be COST OF GS -35.00 50.00 15.00 ‚оо -20.00 50.00 30.00 +00 
modified for other usages. The number of RENT .00 ‚оо ‚оо ‚оо ‚оо ‚оо ‚оо .00 
accounts can be easily expanded within the oe Ж кіл Чч 2 702 Ж 
TELEPHONE .00 .00 .00 .00 .00 .00 .00 ‚00 
current 24 K programmable шыны. эре PUBLICATION .00 .00 .00 .00 .00 .00 .00 .00 
by limiting the income statement sub- SUPPLIES 00 .00 .00 .00 .00 .00 ‚00 ‚оо 
жа. to ai a POSTAGE ‚00 .00 .00 .00 .00 .00 .00 .00 
divisions or by eliminating the monthly TRANSPORT. .00 .00 .00 .00 .00 .00 .00 .00 
. SALARIES -60.00 100.00 40.00 .00 -20.00 100.00 80.00 .00 
history. Quarterly type reports can also OTHER .00 .00 .00 .00 .00 .00 .00 ‚00 
be added. | OTHER EXP. -60.00 100.00 40.00 .00 -20,00 100.00 80.00 00 

If you plan to enter these programs into 
your system, start with program LIST1. -PROF./LOSS 15.00 -50.00 -35.00 .00 -20.00 -50.00 -70.00 ‚оо 


Most of the other programs can be formed 
by editing this particular program. 


Listing 146: A similar breakdown for December 1977. 
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Disk Controller from 
Shugart 


A microprocessor-based disk con- 
troller with on-board data separator 
logic capable of controlling up to four 
Winchester hard- or floppy-disk drives is 
available from Shugart, 435 Oakmead 
Pky, Sunnyvale CA 94086, (408) 
733-0100. The SA1400 features 
automatic copying of disks, sector in- 
terleaving, error correction code 
autonomous to the microprocessor, and 
optional microdiagnostics. Data transfer 
between the controller and the host 
microprocessor is improved by sector 
buffering. The SA1400 is based on a bit- 
slice microprocessor and works with 
Shugart SA1000 8-inch and SA4000 
14-inch Winchester drives and 
SA800/850 8-inch floppy-disk drives. 
Other functions include overlapped seek 
operations, integral data separators, 
automatic switching of head and 
cylinder, and optional track formats. 
Write precompensation is also included 
on the board. The Shugart standard 
floppy-disk protocol and either of the 
SA1000 or SA4000 fixed-disk protocols 
are used for the interface to the drive. A 
general-purpose interface is used to 
transfer commands and data between 
the host processor and the controller. In 
original equipment manufacturer's quan- 
tities, the SA1400 is $1125. 


Circle 539 on inquiry card. 


Ectype Floppy Disks from 
Syncom 


The Ectype 8- and 5-inch floppy disks 
have a wear life exceeding 10 million 
passes for both hard- and soft-sector 
operations. The disks are 100% cer- 
tified, and are made for IBM and non- 
IBM equipment with other formats 
available. Syncom also manufactures 
Ectype MC/ST magnetic cards and 
Ectype 3348-70 Data Modules. For more 
information, contact Bozell & Jacobs 
Public Relations, Butler Sq, 100 N 6th 
St, Minneapolis MN 55403, (612) 
371-5500. 


Circle 541 on inquiry card. 


September 1980 © BYTE Publications Inc 


Drum-Type Graphics Plotter 


Strobe Inc has introduced a drum-type 
graphics plotter with a 0.004-inch step 
size, and a 21.6 by 28 cm (8.5 by 11 in) 
paper capacity. The interactve digitizing 
mode allows the user to enter directly 
into the host computer X,Y coordinate 
data corresponding to pen location. The 
Model 100 plotter is controlled by the 
computer through two parallel output 
ports and one parallel input port. Hard- 
ware interfaces and software drivers are 


DC 100A Tape Cartridge 
Drive 


The Moya Corporation, located at 
6311 DeSoto Ave, Unit H, Woodland 
Hills CA 91367, (213) 533-5993, has in- 
troduced the MicroDrive/OEM series of 
tape drives which offer up to 1.344 
megabytes of storage in a package that 
measures 467 cubic cm (28.5 cubic 
inches). The transport is available with 
the mechanism-only board or the 
minimum-electronics board. Both models 
include a maximum data capacity of 1.344 


vhat’s New? 


available for the Apple 11, TRS-80, PET, 
and S-100 machines. An optional plot 
software package, providing vector 
generation and alphanumerics, that runs 
with most versions of BASIC and 
FORTRAN is also available. The price 
of the Model 100 plotter is $680. For 
details, contact Strobe Inc, 897-5A 
Independence Ave, Mountain View CA 
94043, (415) 969-5130. 

Circle 540 on inquiry card. 


megabytes, a transfer rate of 48 K bytes 
per second, read/write speed of 30 ips 
(inches per second), and search/rewind 
speed of 90 ips. The mechanism-only 
board contains the circuitry required to 
interface the transport mechanism. The 
minimum-electronics board provides a 
switching power amplifier to drive the 
motor, a digital interface on control and 
status lines, a write amplifier, and a 
read preamplifier. The units are $99 in 
original equipment manufacturer's 
(OEM) quantities. 

Circle 542 on inquiry card. 


Where Do New Products Items Come From? 


The information printed in the new products pages of BYTE is obtained from 
"new product” or "press release" copy sent by the promoters of new products. If in 
our judgement the information might be of interest to the personal computing ex- 
perimenters and homebrewers who read BYTE, we print it in some form. We openly 
solicit releases and photos from manufacturers and suppliers to this marketplace. 
The information is printed more or less as a first in first out queue, subject to occa- 
sional priority modificatíons. While we would not knowingly print untrue or inac- 
curate data, or data from unreliable companies, our capacity to evaluate the pro- 
ducts and companies appearing in the "What's New?" feature is necessarily limited. 
We therefore cannot be responsible for product quality or company performance. 


Vector Graphic’s MP Printer 


The Vector Graphic MP is a 5-by-7 
dot-matrix, software-driven printer that 
can print at a speed of 150 cps 
(characters per second). The price of the 


LY NDCO БЕШ ren 


[55711 EMTROL SYSTEMS INC 


MP is under $1000 from Vector Graphic 
Inc, 31364 Via Colinas, Westlake Village 
CA 91361, (213) 991-2302. 

Circle 543 on inquiry card. 


Direct-Connect Modem for the TRS-80 


Emtrol Systems Inc, 1262 Loop Rd, 
Lancaster PA 17604, (717) 392-2105, has 
introduced Lynx, a direct-connect 
telephone modem for the ТК5-80. Lynx 
connects with the TRS-80 keyboard and 
the telephone line—no acoustic coupler 
is used. lt includes originate and answer 


capability, and is programmable for 
word length, parity, number of stop bits 
and full- or half-duplex. The minimum 
requirements are a TRS-80 Level I ог П 
with at least 4 K bytes of programmable 
memory. The Lynx is priced at $239.95. 
Circle 544 on inquiry card. 


9 


Coosol’s Printer Kits 


Coosol has announced the availability 
of its 40-column friction-feed and 
80-column tractor-feed dot-matrix im- 
pact printers in kit or assembled-and- 
tested forms. The units are 
microprocessor-controlled and program- 
mable with thirty-two system-level soft- 
ware commands. They feature graphics 
dot-plotting mode, ninety-six ASCII 
(American Standard Code for Informa- 
tion Interchange) characters with upper- 
case and lowercase, nine software- 
selectable sizes, reverse-font printing 
capability, parallel and serial interfaces, 
data rates from 110 to 9600 bps (bits per 
second), and adjustable tractor width for 
paper size selection. Prices for kits are 
$295 for the 40-column and $455 for the 
80-column printer. Assembled and tested 
impact printers are $325 for the 
40-column and $485 for the 80-column, 
both without enclosures. For further in- 
formation, contact Coosol Inc, 1585-200 
Adams Ave, Costa Mesa CA 92626, 
(714) 545-2216. 

Circle 545 on inquiry card. 


Music Synthesizer for the 
H-8 from Heath 


The Heath Company has introduced 
a music synthesizer system for the H-8 
computer. The HA-8-2 music synthesizer 
system includes a circuit board and soft- 
ware. The software allows the user to 
enter any song into the system from 
conventional sheet music. The syn- 
thesizer board, which connects to any 
stereo system with two shielded cables, 
produces a 27.5 to 6600 Hz frequency 
response with up to nine harmonics. An 
H-8 with at least 24 K bytes of memory, 
a floppy-disk drive, and video terminal 
are required. The HA-8-2 is priced at 
$159 from Heath Company, Benton 
Harbor MI 49022, (616) 982-3210. 


Circle 546 on inquiry card. 


Storage Control Unit for 
the T1990 Bus 


The ISC 4000 supports up to four 
14- or 29-megabyte Shugart Winchester 
disk drives. The unit will also support 
floppy-disk or high-density tape backup 
devices. Compatibility with Texas Іп- 
struments’ T1990 software is maintained 
by emulating existing TILINE bus 
devices. A complete 29-megabyte 
system, including a floppy disk, sells for 
$7000 from Data Management Labs, 
2148 Bering Dr, San Jose CA 95131, 
(408) 946-9424. 


Circle 547 on inquiry card. 
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Speech Recognition Unit 


The Heuristics 7000 speech recognition 
unit, which sells for approximately 
$3000, will interface with all RS-232 ter- 
minals. The 7000 enables users to enter 
information into their computers direct- 
ly and with few errors. By eliminating 
the need for hand entry, busy 
businesspeople and the handicapped will 
benefit. The unit can recognize up to 
sixty-four words or phrases, each up to 


Interactive Video 


The Cavri Ш computer/video player 
integrator enables users to index and 
later access videotape frames or 
segments or to interact with videotaped 
materials. In addition to integrating 
computer-aided instruction with 
videotape, the system is useful for 
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3 seconds in length, and it is compatible 
with all common programming 
languages. It enables computers to take 
keyboard or voice input, or both 
simultaneously. The 7000 comes with a 
noise-cancelling headset microphone. 
Contact Heuristics, 1285 Hammerwood 
Ave, Sunnyvale CA 94086, (408) 
734-8532. 


Circle 548 on inquiry card. 


storage and retrieval of text and audio- 
visual information. The system also 
allows a user to control all remote func- 
tions of the video machine from the 
computer keyboard or from within a 
program. Access time to a desired point 
on a video cassette is less than 5 
seconds. The average time required to 
find randomly distributed segments of 
tape on a 30-minute cassette is about 45 
seconds. Search accuracy is +7 frames. 

The Cavri III consists of an Apple I/O 
(input/output) board, cables and con- 
nectors, systems software in Applesoft 
BASIC on disk, and a user's manual. It 
is available for video cassette recorders 
that carry a control pulse or that inter- 
face with manufacturers' search units. 
Users can convert already made 
videotapes, produce new tapes, or ar- 
range to have Cavri produce materials. 
For information, contact Cavri Systems 
Inc, 26 Trumbull St, New Haven CT 
06511, (203) 562-9873. 


Circle 549 on inquiry card. 


әге New? 


Floating-Point Board for 
the Apple 


Increased speed is now available for 
the Apple II. The Computer Station 
Am9511 fast floating-point processor 
board plugs into the Apple II and 
relieves it of the task of doing 
transcendental functions in software. In- 
stead, it uses a version of the standard 
floating-point BASIC, called Applefast, 
that allows the user to run existing pro- 
grams without modifications: Taking 
5000 square roots normally takes 250 
seconds running Applesoft, but with 
Applefast it takes 15 seconds. Details 
can be obtained from Computer Station, 
12 Crossroads, Granite City IL 62040, 
(618) 452-1860. 


Circle 550 on inquiry card. 


Reduce the Cost of 
Memory for the PET 


The PH-001 2114 programmable 
memory adapter for the 2001-8 PET 
allows the use of lower-cost 2114 pro- 
grammable memory integrated circuits 
to replace one to eight of the 6550’s 1 К 
by 4 circuits used in the 8 K-byte PET. 
The board alone is $8.95, and the entire 
unassembled kit is $13.95, or $24.95 
assembled. Contact Optimized Data 
Systems, POB 595, Placentia CA 92670, 
(714) 996-3201. 


Circle 551 on inquiry card. 


MSC-8100 Features Hard- 
and Floppy-Disk Storage 


The MSC-8100 system incorporates an 
intelligent controller/formatter with a 
universal IEEE-488 bus protocol, a Win- 
chester technology hard-disk drive with 
a 19.1-megabyte capacity, and a backup 
floppy-disk drive with a capacity of 1.6 
megabytes per disk. The MSC-8100 is 
useful for word-processing and small- 
business applications. The average ac- 
cess time of the hard-disk drive is below 
30 ms. The controller features a full- 
sector data buffer, error detection and 
correction, error recovery including 
automatic retry, automatic position 
verification, automatic seek to alternate 
track, parallel or serial interrupt, 
relative sector addressing, programmable 
sector interleaving, implied seeks, and 
more. Self-testing diagnostics are also 
provided. The MSC-8100 is priced at 
$9250. For information, contact 
Microcomputer Systems Corporation, 
432 Lakeside Dr, Sunnyvale CA 94086, 
(408) 733-4200. 

Circle 552 on inquiry card. 


Pensee Pascal Computer 


Computer Interface Technology's 
Pensée system is a stack-oriented, 16-bit 
computer with a dual floppy-disk sub- 
system capable of storing up to 2 
megabytes. It features 64 K bytes of pro- 
grammable memory; floating-point 
hardware; floppy-disk controller; 8-inch 


single- or double-sided, single- or 
double-density floppy-disk drives; two 
serial RS-232 asynchronous/synchronous 
ports; two unidirectional 8-bit parallel 
ports; and self-test diagnostics. Pensée 
utilizes the UCSD Pascal operating 
system version Ill.0, which includes the 
Pascal compiler, BASIC compiler, file 
manager, screen-oriented editor, and 
debugger. Some UCSD language exten- 
sions are also included. Prices range 
from $3500 to $9000, depending on 
peripheral subsystems. Obtain informa- 
tion from Computer Interface 
Technology, 201 W Dyer Rd, Santa Ana 
CA 92707, (714) 979-9920. 


Circle 553 on inquiry card. 
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at's New? 


Peelings 


Peelings is devoted exclusively to 
reviews of software for the Apple П and 
Apple 11 Plus microcomputers. Each 
bimonthly issue contains reviews of 
twelve to fifteen programs or software 
packages. Subscriptions are $15 from 
Peelings, Ed Burlbaw, 945 Brook Cr, Las 
Cruces NM 88001, (505) 523-5088. 


Сігсіе 554 on inquiry card. 


The Flex-File System 


The Flex-File is a nonglare vinyl page 
having pockets on each side to house 
two 8-inch floppy disks plus a center 
pocket to store 22 by 28 cm (8.5 by 11 
inch) paper, computer printouts, or 
other documentation. The pages are 
three-hole punched for storage in stan- 
dard three-ring binders. Flex-File pages 
are priced at $8.95 for a package of ten 
pages and are available from BIS Inc, 
POB 969, Brentwood TN 37027 
Circle 555 on inquiry card. 


>` to use: 


Elementary Math Edu-Disk 


The Elementary Math Edu-Disk con- 
tains an arithmetic-readiness test and 
four interactive lessons designed to teach 
elementary addition, subtraction, 
multiplication, and division, in nine skill 
levels. These lessons use color graphics 
and a computer-simulated voice to 
maintain student interest and reinforce 
basic concepts. The student’s scores are 
maintained on disk and are accessible 
only through a special teacher's pro- 
gram. The system is self-demonstrating 
and is recommended for the student 
with no prior arithmetic experience, and 
as a supplement in higher-level remedial 
situations. The requirements for the pro- 
gram аге an Apple II computer with 
48 K bytes of programmable memory 
with Integer BASIC. The price for the 
program is $39.95, from Muse Software, 
330 N Charles St, Baltimore MD 21201, 
(301) 659-7212. 


Circle 556 on inquiry card. 


(577 problems? 
>> Here's a new 
» » four letter word 


The word is KYBE. Because KYBE will ship you the same high 


performance products they've built for OEM's tor years. Consistent 
quality media that meéts the most demanding specifications. OEM's 
won't risk the performance of their system to less than the best media. 
Why risk your data either? Especially when the price is competitive. 
Get two day shipment on any model floppy disk, data cassette or 

— mag card. Each is backed by an unconditional 90 day warranty 


and inventoried for fast delivery. Call toll free (800) 225-8715. 
Dealer inquiries invited 


Dennison KYBE Corporation 

132 Calvary Street. Waltham. Mass. 02154 
Tel. (617) 899-0012: Telex 94-0179 
Outside Mass. cali toli free (800) 225-8715 
Offices & representatives worldwide 
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at's New? 


Dust Covers for Computer Terminals 


mes 


These dust covers are designed to pro- 
tect video terminals, printers, and 
keyboards from dust and dirt. They are 
made of heavy-gauge clear plastic that 
will protect against water damage. The 
Covers are custom made to fit any 
specific model of computer terminal, 
keyboard, or printer for all computer 
systems. When ordering, specify the 


Accounts Receivable 
Program for the TRS-80 


Radio Shack has an accounts 
receivable system for use on the TRS-80 
Model I. Accounts receivable provides 
end-of-month billing, statements ready 
for mailing, automatic customer-record 
updating, totals for general ledger 
posting, optional message lines on bill- 
ing statements, and full accounts 
receivable analysis including activity 
status, and more. Reports printed by 
this system are complete transaction file 
report, general ledger recap report, com- 
plete accounts listing, account listing by 
activity status, accounts receivable 
analysis by activity status, and posting 
report. A Model I Level II system with 
16 K bytes of programmable memory, 
plus an expansion interface with at least 
16 K bytes of programmable memory, 
an 80-column printer, and a minimum 
of two disk drives are required. The ac- 
counts receivable system is priced at 
$149.95 from Radio Shack dealers and 
stores. | 


Circle 558 on inquiry card. 
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system being used. The price for a cover 
for a video terminal including keyboard 
is $9.95. For a keyboard only, it is 
$8.95, and for a printer it is $9.95. For 
details, contact The Computer Ac- 
cessories Company, 20 Boat Ln, Port 
Washington NY 11050, (516) 767-0366. 


Circle 557 on inquiry card. 


Computer/Typewriter 
Interface 


The I/O Pak from Rochester Data 
consists of an array of coils positioned 
in the same pattern as a typewriter's 
keyboard, in a unit that fits directly 
over the keyboard. These coils are wired 
into an electrical decoding matrix. The 
I/O Pak is designed to generate hard 
copy directly from a computer through 
any electric typewriter with a powered 
carriage return. No modification to the 
typewriter is required, and all ad- 
justments to compensate for different 
key heights are incorporated in the I/O 
Pak. Available options include interfaces 
and software for the TRS-80 Level I and 
II, the Apple II, and a 6-bit parallel in- 
terface for general operation with other 
computers. Centronics-compatible and 
PET interfaces are also available. The 
I/O Pak retails for $469; the interface 
board and power supply required for 
packaged operation are priced at $145. 
Contact Rochester Data Inc, 3100 
Monroe Ave, Rochester NY 14618, (716) 
385-4338. 


Circle 559 on inquiry card. 


Burst-Error Processor from 
AMD 


Advanced Micro Devices (AMD) has 
announced a general-purpose burst-error 
processor (BEP). This LSI (large-scale in- 
tegration) device, the AmZ8065, can 
detect and allows correction of up to 
12-bit burst errors in serial data streams 
moving at up to 20 million bps (bits per 
second). The codes implemented in the 
BEP include 48- and 56-bit polynomials 
used by IBM and 32- and 35-bit 
polynomials favored by minicomputer 
manufacturers. The BEP provides two 
read modes, normal and high-speed, 
that determine the correction 
methodology if an error is found. The 
Ат28065 user can select the correction 
method based on the Chinese Remainder 
Theorem. This method computes the er- 
ror location and the correction needed. 
The BEP employs a reciprocal 
polynomial that approaches the data 
stream from the check-bits side. This 
reduces worst-case correction time to the 
length of the data stream. The device ac- 
cepts data as serial bytes which allows a 
single-phase clock requirement of 2.5 
MHz. lt operates from a single +5 V 
supply and comes in a 40-pin integrated 
circuit. Prices start at $69 each in one 
hundred-unit lots. Contact Advanced 
Micro Devices Inc, 901 Thompson РІ, 
Sunnyvale CA 94086, (408) 732-2400. 


Circle 560 on inquiry card. 


OKI 4 K Static 
Programmable-Memory 
Integrated Circuits 


OKI Semiconductor, 1333 Lawrence 
Expy, Suite 401, Santa Clara CA 95051, 
(408) 984-4840, has introduced the 
MSM 2114L series of 4 K static pro- 
grammable memory integrated circuits. 
The MSM 2114L, MSM 2114L-2, and 
MSM 2114L-3 are n-channel silicon-gate 
MOS (metal-oxide semiconductor) cir- 
cuits that use fully static circuitry which 
does not require clocks or refreshing. 
The circuits are interchangeable with all 
standard 2114L parts and feature TTL- 
compatible (TTL is transistor-transistor 
logic) I/O (input/output), and a single 
+5 V power supply. They feature max- 
imum access times of 200 ns for the 
2114L-2, 300 ns for the 2114L-3, and 
450 ns for the 2114L, and maximum 
power dissipation of 370 mW. Prices are 
$5.45 for the 2114L, $5.65 for the 
2114L-3, and $6.75 for the 2114L-2. 
These prices are for 100-unit quantities. 


Circle 561 on inquiry card. 


MISCELLANEOUS С 


Model 460 Paper Tiger 
Printer from IDS 


The Model 460 addition to the IDS 
Paper Tiger family of printers produces 
letter-quality printing at a speed of 160 
cps (characters per second). It also pro- 
vides high-resolution graphics capability 
and includes proportional character 
spacing and automatic text justification. 


The Model 460 is a dot-matrix printer 
that utilizes a horizontal and vertical dot 
overlay to achieve letter-quality print- 
ing. It can print in 80-, 96- and 
132-column formats. Foreign and custom 
character sets are optional and up to 
four 96-character sets can reside in the 
460 at the same time. Paper-handling 


Aspen Ribbons 


Aspen Ribbons has announced the ad- 
dition of four cartridge ribbons to its line 
of ribbon products. Aspen now 
manufactures Hytype I and II ribbons in 
nylon and carbon. Aspen molds its own 
cartridges by injection. Colors and 


-What’s New? 


features include pin-feed tractor drives. 
A microprocessor provides an automatic 
test of the printér’s memory and elec- 
tronics each time the power is turned 
on, and a full character-set print 
capability test. A 2 K-byte buffer 

allows the Model 460 to accept the con- 
tents of a 1920-character video screen. 
The 460 has a standard RS-232C serial 
interface as well as a Centronics- 
compatible parallel interface. Serial 
transmission rates from 110 to 9600 bps 
(bits per second) are switch selectable. 
The Model 460 costs $1295 from Integral 
Data Systems, 14 Tech Cir, Natick MA 
01760, (617) 237-7610. 


Circle 562 on inquiry card. 


private labels are available. The com- 
pany also has a Wang multistrike car- 
tridge ribbon and Qume 2 and 3 
multistrike ribbons. For additional infor- 
mation, contact Aspen Ribbons, 1700 N 
55th St, Boulder CO 80301, (303) 
444-4054. 
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Music Synthesizer for the 
Apple 


The Juke Box is a music synthesizer 
designed for any 48 K-byte Apple using 
Applesoft BASIC. It can produce three 
simultaneous voices and one channel of 
white noise. Pitch, rhythm, tempo, at- 
tenuation, and envelope can be selected 
and controlled for each voice in- 
dependently from the other channels. 
The synthesizer has a five-octave range. 
Each card has an on-board amplifier 
capable of directly driving an 8-ohm 
speaker. As many as six cards can be in 
stalled to generate a total of eighteen 
notes. Multiple boards can create 
stereophonic, quadraphonic, and 
polyphonic operation. The devices can 
be daisy-chained to create more voices 
per speaker. A graphics music editor is 
also provided só the music can be seen 
and heard as it is input and edited. The 
price for the Juke Box is $129.95. Con- 
tact American Micro Products Inc, 705 
N Bowser, MS 107, Richardson TX 
75080, (214) 238-1815. 
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If you are developing commercial software for a 
CP/M : system, you need a keyed file accessing 
package to create efficient, on-line, interactive 
systems. 


Only MICRO В+ т“ offers all these 
advantages: 
eGuaranteed optimal file accessing 
performance! 
eKey access to data files with over 
10,000 entries in under one 
second...on floppy disk systems! 
“Мо reorganization of index and data 
files! 


ads.. 
6809 3-100 


SINGLE-BOARD COMPUTER 


Meets IEEE S-100 Standard 

Uses Motorola’s Powerful MC6809 CPU 

4K /8K/16K ROM е 2K RAM 

ACIA, PIA, 8080 Simulated !/O 

RS-232 Handshake e 8 Selectable Baud Rates 
Manual includes: 11x17” Schematic, Parts List, 
User Notes, Software Listings & More! 


Microware’s. 


6809 MULTI-TASKING 
OPERATING SYSTEM 


CONFIGURED FOR THE ADS 6809 S.B.C.! 


е Interrupt Driven Multi Device 1/0 

* Full Memory Management Capability 

е Complete Array of 0S-9 System Software 
е Much More 


* 05-9 trademark Microware, Inc. & Motorola 


WRITE FOR COMPLETE DETAILS 


6809 P. C. Board & Manual 
Shipping $1.50 11. Res. Add Sales Tax 


ACKERMAN DIGITAL SYSTEMS, INC. 
110 М. York Rd. е Suite 208 e Eimhurst, lilinois 60126 • (312) 530-8992 


Before you order the most important com- 
ponent of your software development tool 
kit, compare. MICRO B+™ is unmatched by 
any other product available anywhere. 


“ “05-9 


Assembly Language Version...$260.00 
Specify MICROSOFT "REL" Files or CBASIC Compatible 


BASIC Source Code Version...$195.00 
Specify MICROSOFT Basic-5 or CBASIC-2 


shipping $2 USA/$5 Foreign 


2606 JOHNSON DRIVE 
РАВ СО 


COLUMBIA. МО 65201 
(314) 445-3304 
We accept VISA and MASTERCARD 
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OSI C1P Superboard II 
Modification Kit 

The Super-Mod Kit provides a 
48-character by 26-line video display 
and software selection of 300 or 1200 
bps (bits per second) for cassette and 
RS-232 operation. The kit also provides 
an RS-232 port, start and stop control of 
the cassette, and doubling of system 
clock speed. Voice cuing and a listening 
function can be added. The kit contains 
all parts and documentation. Among 
the kit’s contents are a regulated 
multiple-voltage power supply, a pro- 
grammed monitor PROM (program- 
mable read-only memory) compatible 
with all existing Ohio Scientific In- 
struments’ functions and capable of for- 
matting the video display with screen 
clear function callable under BASIC or 
assembly language, and sample pro- 
grams. The price is $95 from A H 
Systems Inc, 9710 Cozycroft Ave, 
Chatsworth CA 91311, (213) 998-0223. 
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AIM-65 Enclosure 


This enclosure is designed for the 
AIM-65 microcomputer, It is made out 
of high-strength ABS plastic and comes 
with mounting hardware, wire, and 
switches. All parts are pre-cut and 
drilled, and there is room for two addi- 
tional boards. The color is white with a 
blue base. The enclosures are $49.95 
plus $2.50 for shipping and handling. 
Contact Don-El Enterprises, 3261 
Michigan Ave, Costa Mesa CA 92626, 
(714) 546-7481. 
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The PMC-80—Compatible 
with the TRS-80 


Personal Micro Computers Inc, 475 
Ellis St, Mountain View CA 94043, (415) 
968-1604, is offering a software- and 
hardware-compatible equivalent of the 
Radio Shack Model I, Level II TRS-80. 
The РМС-80 has a cassette tape 
recorder, 16 K bytes of programmable 
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at's New? 


Modem Microphone from 
Novation 


Super Mike was engineered specifi- 
cally to eliminate data-distorting second 
harmonics. This Federal Communica- 
tions Commission (FCC) registered 
microphone slips into your telephone 
handset, replacing the existing carbon 
microphone. The device eliminates the 
carbon granule packing problems that 
can cause a difference in reproduction 
level from telephone to telephone. 
Priced at $9.95, Super Mike is available 
from hobby stores, retail electronic 
outlets, and industrial distributors. For 
complete information contact Novation, 
18664 Oxnard St, Tarzana CA 91356, 
(213) 996-5060. 
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The Nobus-Z 


The Nobus-Z contains a 4 MHz Z80A 
microprocessor, the CP/M operating 
system, 64 K bytes of dynamic program- 
mable memory, dual-density 8-inch 
floppy-disk drives with 600 K bytes per 
side, and a 6 K-byte color text and 
graphics feature. Console configurations 
range from a keyboard and television set 
to separate word-processing display ter- 
minals. A typical 70 K-byte system with 
600 K bytes of disk storage costs under 
$3000. For more information, contact 
Exo Electronics Company, POB 3571, 
Culver City СА 90230, (213) 390-6527. 
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memory, Level II Microsoft BASIC in- 
terpreter in ROM (read-only memory), a 
power supply, computer, and keyboard. 
The system will display on either a 
television monitor or on a television set 
using a built-in VHF channel 3 
modulator. All software available for 
the TRS-80 will operate in the РМС-80. 
Level II BASIC or SYSTEM cassettes 
will load in the PMC-80 without volume 


MISCELLANEOUS | 


AIM-65 Expansion 


The Memory-Mate, a 16 to 48 K-byte 
programmable-memory expansion board 
offers AIM-65 expansion for develop- 
ment system and process-control ap- 
plications. The memory is assignable in 
4 K blocks, with each of the blocks posi- 
tionable anywhere in the system. The 
board also features full parity check cir- 
cuitry and includes protection for AIM's 
4 K on-board programmable memory. 
Another feature is programmable write 
protection in 4 K blocks. Four 8-bit 
bidirectional, 6522-type I/O (input/out- 
put) ports are included on the board. In 
addition, the board includes a program- 
mable tone generator for audible warn- 
ings and sockets for up to 4 K PROM 
(programmable read-only memory). 
Price of the Memory-Mate with 16 K 
bytes of storage, connector to AIM, and 
manual is $475. Write AIM-Mate Series, 
Forethought Products, 87070 Dukhobar 
Rd, Eugene OR 97402, (503) 485-8575. 
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Floppy Disk Insurance? 


Micro Lab has instituted a new plan 
for microcomputer users: Micro Lab 
Disk Insurance. The policy is being of- 
fered with the purchase of its Data Fac- 
tory product line. The package is sold to 
the user with two locked versions of the 
master disk. If a master disk becomes 
damaged during the policy period, the 
policyholder may return the inoperative 
copy to Micro Lab for immediate free 
replacement. Users can switch to the 
backup master disk without any break 
in service. In addition, if an update in 
the program should occur, users will be 
notified, and the older versions will be 
revised at no cost. The policy sells for 
$17.50 per year. The Data Factory, a 
data-base management system, is offered 
in Applesoft and other forms. The pro- 
gram can run with one or two disk 
drives, but needs 48 K bytes with 
Applesoft in read-only memory. Infor- 
mation can be obtained by writing or 
calling Micro Lab, 811 Stonegate Dr, 
Highland Park IL 60035, (312) 433-7877. 
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adjustments. All peripherals designed for 
the TRS-80 parallel port interface to the 
PMC-80 through an interface adapter 
available from the company. The price 
for the PMC-80, according to the 
manufacturer, is about $200 less than a 
comparably equipped TRS-80. 
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Multibus-Compatible 
Multimemory Board 


A Multibus-compatible memory 
module that can accommodate industry- 
standard ROMs (read-only memory), 
ЕРКОМ$ (erasable programmable read- 
only memory), and static 
programmable-memory integrated cir- 
cuits in any combination is available 
from Artec Electronics Inc, 605 Old 
County Rd, San Carlos CA 94070, (415) 
592-2740. The board contains sockets 
and memory interface logic for up to 
sixteen twenty-four-pin memory devices. 
lt can contain a maximum of 64 Қ bytes 
of EPROMs or 32 K bytes of static 
programmable-memory circuits. The 
board can operate with only one socket 
filled. Memory addresses are in- 
dependently assigned for each socket 
with wire-wrap jumpers. Any multiple 
of 1 K bytes can be addressed within a 
64 K-byte address space. Memory access 
time is wire-wrap selectable. The low- 
power interface circuitry contains inhibit 
logic for each of two banks of eight 
memories. The multimodule board can 
interface with any 8-bit Multibus- 


Desk-Top Calculator with a Voice 


The Model SP1260-D, a talking calculator from Canon, is 
expected to be used in general business offices, banks, 
brokerage houses, schools, hospitals and factories. The unit's 
speech synthesizer is used when the operator wants to check 
entries on the roll paper. The voice feature eliminates the 
need for two employees to check lists of numbers. The 
calculator can store up to 128 items of data, including the 
final result of the input. The SP1260-D incorporates the 


Фа қ 
at's New? 


Printer from Matchless 


The MS-204 printer is compatible with 
the TRS-80, Apple, PET, or any 
Centronics-type system. This 
132-column, bidirectional, 9-by-7 dot- 
matrix printer has a printhead life of 100 
million characters. Among the features 
are a print speed of 125 cps (characters 
per second) and throughput print speed 
of 63 lines per minute. The adjustable 
sprocket feed mechanism allows the use 
of forms from 6.4 to 24 cm wide (2.5 to 
9.5 inches), with loading from either the 
bottom or rear. Uppercase and lower- 
case characters are provided. The printer 
provides preprogrammed and program- 
mable tab postions, and top of form and 
bottom of form functions. The retail 
price is $795 from Matchless Systems, 
18444 Broadway, Gardena CA 90248, 
(213) 327-1010. 
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compatible microcomputer. The price of 
the board is $175, not including memory 
circuits. 
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PDP-11 FORTH 


This FORTH system runs on any 
PDP-11 or LSI-11 microprocessor and 
requires less than 24 K bytes of 
memory. The floppy disk contains an 
RT-11 directory with FORTH in 
Macro-11 source, with extensive com- 
ments; this source can be assembled and 
run under RT-11, or under RSX-11M, or 
stand-alone, with or without EIS, The 
disk is single-density, but will run on a 
dual-density drive under RT-11. PDP-11 
FORTH implements the FORTH Interest 
Group (FIG) language model, with full- 
length names to 31 characters, and ex- 
tensive compile-time checks. In addition, 
an editor, a FORTH assembler, and a 
string package in FORTH source, are in- 
cluded. The system on disk, the PDP-11 
FORTH User's Guide, A FORTH 
Primer, FORTH Introduction Reprints, 
an installation manual, and an assembly 
listing comprise the entire system. The 
cost is $140 from John S James, POB 
348, Berkeley CA 94701, (415) 526-8815. 
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voice feature, a 12-digit capacity, memory for accumulating 
results, item counting, decimal point selection, and more, for 
$399. Contact Canon Calculator Division, Canon USA Inc, 
10 Nevada Dr, Lake Success NY 11042. 
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All-CMOS Single-Board Microcomputer 


Pacific Cyber/Metrix Inc, 6800 Sierra Ct, Dublin CA 
94566, (415) 829-8700, has announced availability of an all- 
CMOS (complementary metal-oxide semiconduc- 
tor) single-board microcomputer capable of plugging directly 
into the [ntel-originated Multibus card cage. Тһе PPS-1201 
features a CMOS 6100 microprocessor, 4 K bytes of 
memory that can be configured as any combination of 
CMOS programmable memory and CMOS EPROM 
(erasable programmable read-only memory), a program- 
mable real-time clock, memory expansion controller, three 
12-bit-wide parallel ports, and a single serial port. Also 
included is a transparent 1 K-byte monitor and debugger 
plus a binary bootstrap for loading on-board programmable 
memory through the serial port. The 6100 microprocessor 
employs a binary instruction set identical to that of the 
Digital Equipment Corporation PDP-8 and VT-78 DECsta- 
tion minicomputers, so software development can be carried 
out on any of these machines. The price for the 1201 is $995. 
Circie 574 on inquiry card. 
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[f you are an 


inventive programmer 


and could use 
an extra income, 


please call: 


(213) 894-9154 


We ure interested in 
N ы [Y М] 
Games and Business software. 


Royalty or Cash-out basis. 


DATASOFT 
16606 Schoenborn St. 
Sepulveda, Ca. 91343 
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PUBLICATIONS 


Report on Personal Computers Covers Trends, Systems, 


Software, and Vendors 


Datapro Research Corporation’s All About Personal Computers, traces the develop- 
ment of personal computers, discusses the future of the devices, and outlines how to 
buy a system. Also featured are reports on fifteen of the top personal computers, plus 
directories listing vendors of computers, software, peripherals, and publications. All 
About Personal Computers is available for $25 from Datapro Research Corporation, 
1805 Underwood Blvd, Delran NJ 08075, (609) 764-0100. 
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Report on Voice 
Processing 


The technologies of speech recognition 
and speech synthesis have been im- 
plemented into computer systems and 
have been employed in transportation, 
quality control, auto assembly, bank 
deposit transfer, and consumer products. 
In the April 1980 issue of Data Entry 
Awareness Reports, MIC (Management 
Information Corporation) discusses the 
voice-processing state of the art, its 
applications, and how to use it. This 
report is available to subscribers of Data 
Entry Awareness Reports or can be pur- 
chased separately by check for $15. 
Contact Voice Processing Report, 
Management Information Corporation, 
140 Barclay Center, Cherry Hill NJ 
08034, (609) 428-1020. 
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A Catalog from Wintek 


A catalog containing information and 
specifications on Wintek's Sprint 68 
development system/control computer 
with Wizrd multitasking DOS (disk 
operating system), macro editor, 
assembler, C compiler, 12 K BASIC, 
and 4 K industrial BASIC, is now 
available. The catalog also discusses 
alternatives for software development, 
Wintek's design and educational ser- 
vices, and cross software products. Con- 
tact Wintek Corporation, 1801 South St, 
Lafayette IN 47904, (317) 742-8428. 
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Computer Selection 
Handbook 


Written specifically for small 
businesses and consultants, the Com- 
puter Selection Handbook presents a 
nontechnical method for selecting com- 
puter systems, This book concentrates 
on the practical and business aspects of 
choosing the right computer for your 
small business. The Computer Selection 
Handbook explains how to document 
small-business computer needs, solicit 
and evaluate vendor proposals, make 
the selection decision, and manage the 
installation and operation of the new 
system. The handbook is available 
directly from Decision Resources Cor- 
poration, 28203 Ridgefern Ct, Rancho 
Palos Verdes CA 90274, (213) 377-3533, 
for $35. 
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BASIC Training for 
Compucolor Computers 


BASIC Training for Compucolor 
Computers, by Joseph J Charles, is 
intended for beginning users of the 
Compucolor II computer and is designed 
to serve as an introduction to Com- 
pucolor П BASIC. There are over 100 
example programs and dozens of exer- 
cises in the book. The topics covered in- 
clude the first steps of entering and 
listing programs, BASIC statements, 
functions, graphics, random-access files, 
flow-charting, subroutines, and more. 
The price of the book is $14.95, and it is 
available from Joseph J Charles, Dept B, 
POB 750, Hilton NY 14468. 
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Back Issues of Dr Dobb's 
Journal 


Dr Dobb's Journal of Computer 
Calisthenics and Orthodontia: Running 
Light Without Overbyte, volumes 1, 2, 
and 3, are available from Hayden News. 
Almost everything from all issues of Dr 
Dobb's Journal for a particular year 
have been gathered into these volumes. 
They are priced at $18.95 each from 
Hayden Book Company, 50 Essex St, 
Rochelle Park NJ 07662, (201) 843-0550. 
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Archer Engineer's 
Notebook 


м | 


Radio Shack has published а hand- 
book of 415 electronic circuits for elec- 
tronics hobbyists, experimenters, tech- 
nicians, and engineers. Applications are 
included for most of the integrated cir- 
cuits sold by Radio Shack. Dozens of 
problem-solving circuits are described. 
Tips and techniques for beginners are 
included. The book is divided into two 
major sections: digital and linear. It was 
compiled and hand-executed by Forrest 
M Mims Ш. The Archer Engineer's 
Notebook is available from participating 
Radio Shack stores and dealers for 
$1.99. 
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AIM-65 Newsletter from 
Rockwell 


A newsletter for owners of AIM-65 
microcomputers is available on a 
subscription basis from the Newsletter 
Editor, Rockwell International, POB 
3669, RC55, Anaheim CA 92803, (714) 
632-2321. Interactive responds to 
readers' questions, publishes articles by 
users, reports on the activities of 
AIM-65 users groups, and supplies ar- 
ticles on novel applications. The cost is 
$5 for six issues. 
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BITS Catalog 


The fall issue of the BITS 
catalog is available. BITS is a distributor 
of computer publications located at 25 
Rt 101 W, POB 428, Peterborough NH 
03458, (603) 924-3356. This catalog 
features publications from BYTE, 
Osborne/McGraw-Hill, Scelbi, and 
others. The catalog is priced at $0.50. 
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Health Planning 
Publication 


Hapenney Associates has announced a 
publication entitled Data Bits. It is writ- 
ten for health planners, and is designed 
to coordinate the data and automation 
efforts of health planners within the 
205 health-systems agencies and 51 
state health planning and development 
agencies in the US. It examines 
technological advances in automated 
data processing that may affect health 
planners. ltems of interest regarding 
happenings at the federal level are pro- 
vided, as well as information regarding 
current activities of different agencies. 
Data Bits is published monthly. 
Subscriptions are available at $60 per 
year. Single issues аге $5 per сору. Соп- 
tact the Assistant to the Editor, POB 
1076, Columbia MD 21044, (301) 
596-0874. 
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User Ratings of Computer 
Systems 


User Ratings of Computer Systems, 
from Datapro Research Corporation, 
1805 Underwood Blvd, Delran NJ 08075, 
(609) 764-0100, details the results of a 
survey of 14,900 computer users that 
produced 4614 usable responses that 
provided ratings of 7871 installed sys- 
tems from sixty-four vendors, along 
with information on applications, 
software, languages, problems, and 
future user plans. The survey covers 
personal computers, mainframes, 
minicomputers, and small-business com- 
puters. The report also includes sum- 
maries of ratings for various software 
applications, which languages are most 
commonly used on different systems and 
configurations, and how users felt about 
documentation for systems. Copies are 
available for $25. 
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Bulletin on DC-to-DC 
Power Supplies 


A data sheet introducing a selection of 
thirty new 5 and 6 watt, DC-to-DC 
power supplies is available from Sola 
Electric, 1717 Busse Rd, Elk Grove 
Village IL 60007, (312) 439-2800. The 
low-profile switching converters are 
designed for printed-circuit board 
mounting. Specification charts provide 
basic technical data, operational and 
physical descriptions. 
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The MicroShopper Guide 
to Microcomputers 


MicroShopper 80: The New Com- 
puters is a 192-page business and per- 
sonal guide to microcomputer hardware 
and software, published by P G I 
Publishing, a division of The Phoenix 
Group, 1425 W 12th Pl, Tempe AZ 
85281, (602) 967-1421. This fifth edition 
features photographs of microcomputer 
systems, peripherals and accessories, 
plus industry literature from more than 
100 manufacturers representing 
over 500 products. It is designed for 
first-time computer users, consultants, 
dealers, and data-processing profes- 
sionals. Definitions, explanations, and 
reviews of equipment are provided. 
MicroShopper is priced at $9.95 retail or 
$11 including postage and handling, 
direct from P G I. 
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TRS-80 Supply Catalog 


The TRS-80 DOSHS (Directory of 
Software, Hardware, and Services) is 
designed to help users locate software, 
hardware, and support services for the 
TRS-80 microcomputer. The catalog 
contains hundreds of listings for S-100 
adapters for the TRS-80, books, color- 
graphic units, TRS-80 units, consulting 
services, floppy disks, expansion inter- 
faces, RS-232 interfaces, light pens, 
lowercase modification kits, magazines, 
newsletters, plotters, printers, rentals, 
repair services, speech synthesizers, and 
more. It is available for $6 from Pen-Ter 
Research, 9633 Rosehill Rd, Lenexa KS 
66215. 
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International Directory of 
Software 


The International Directory of Soft- 
ware is a one-volume directory featuring 
over 3200 independently marketed soft- 
ware products available from American 
and European suppliers. Each product is 
indexed within as many as five 
categories. Systems and applications 
software are listed in the directory under 
a total of 107 categories, including com- 
munications, compilers, data manage- 
ment, development aids, systems soft- 
ware for mainframes, systems software 
for microprocessors, utilities, account- 
ing, administration, production and 
distribution, modeling, and other 
categories for various specialized ap- 
plications software. Data on each prod- 
uct describes its date of origin, installed 
base, function, terms for purchase or 
leasing, operational mode, configuration 
requirements, and the names and ad- 
dresses of suppliers worldwide. The In- 
ternational Directory of Software is 
priced at $140. Contact CUYB Publica- 
tions Inc, First Federal Bldg, Suite 401, 
Pottstown PA 19404, (215) 326-5188. 
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The BOOK: Accessing the 
TRS-80 ROM, Volume I 


The BOOK is the first of three volumes 
on machine- and assembly-language ac- 
cess to the Level II BASIC ROM (read- 
only memory) in the TRS-80 Model I 
microcomputer. This volume details the 
mathematic subroutines and data for- 
mats. A fully commented listing of these 
routines is provided. Included in the 
book is a memory map of the entire 
machine that provides descriptions of 
over 500 memory locations. The BOOK is 
available at computer stores or from In- 
siders Software Consultants, POB 2441, 
Springfield VA 22152, (703) 960-2998, 
for $14.95 plus postage and handling. 
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Catalog from OK Machine 
and Tool Corporation 


This catalog from OK Machine and 
Tool Corporation, 3455 Conner St, 
Bronx NY 10475, (212) 994-6600, 
features numerous wire-wrap tools and 
supplies, controllers, tape readers, cir- 
cuit boards, and other items for 
homebrewers. A price list is also 
available. 
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High-Resolution Package for the AIM-65 


The MTU K-1009-1C Text/Graphics 
Printout program permits the AIM-65 to 
print text and high-resolution graphics 
without modifications to the computer 
or the printer. The contents of the 
AIM-65 text buffer are reproduced as 
ten lines of up to 127 characters per line. 
The display is created as a 320-by-200 
dot matrix. The program provides the 


Genealogy Program 


AppleRoots is a genealogy software 
package that can be used for human or 
animal genealogy. It has seventeen user- 
definable fields. Functions include 
system initialization; record entry, 
change, delete; print index or records; 
print list of children, family records, or 
four-generation pedigree chart. All 
printer functions can be displayed on the 
screen or sent to the printer. All func- 
tions are menu-oriented and no pro- 
gramming is required to customize the 
system for personal use. The package is 
written in Applesoft and requires one 
disk drive and an Apple II with 24 K 
bytes of programmable memory. The 
system sells for $39.95 from Computer 
Data Systems Corporation, 695 E 10th 
N, Logan UT 84321, (801) 753-6990. 
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Educational Software 


Educational Software, 801 E 6th Ave, 
Helena MT 59601, developers of educa- 
tional software for the preschool thru 
eighth grade student, has announced a 
line of programs for the home-computer 
user, The programs provide positive 
feedback and cover a wide group of sub- 
jects for the young home-computer user. 
The programs measure the user's perfor- 
mance during each session and are 
designed for easy modification by the 
consumer. 
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Quick Print mode that generates the im- 
age on one paper strip, and the Quality 
Print mode that generates the image as 
two 320-by-100 strips to be taped 
together. The program is priced at $25 
from Micro Technology Unlimited, 2806 
Hillsborough St, POB 12106, Raleigh 
NC 27605, (919) 833-1458. 
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XYBASIC Interpreter for 
8080, 8085, and Z80 
Systems 


XYBASIC is a language designed 
specifically for measurement and process 
control. It offers the standard features of 
BASIC plus machine-language linking, 
software interrupts, and bit manipula- 
tion commands. Versions are available 
for SBC/80, CP/M, 1515-11, Intellec 8 
Mod 80, and MDS-800 systems. The 
nonstandard XYBASIC versions, with a 
patchable I/O (input/output), make the 
language adaptable for 8080, 8085, and 
280 sytems. 

By allowing XYBASIC and the user's 
program to be placed in ROM (read- 
only memory), a program can be 
developed on the target system, put in 
ROM, and run. This eliminates the 
problems of floppy-disk program storage 
in hostile environments. XYBASIC op- 
tions include a 9511 version utilizing the 
floating-point circuit, an EDIT version 
providing edit commands, an extended 
disk version for use with CP/M systems, 
and a real-time clock version for 
SBC/80s. XYBASIC is available in in- 
teger or extended forms. Versions start 
at $350. Custom versions can be made. 
For information, contact Mark Williams 
Company, 1430 W Wrightwood, 
Chicago IL 60614, (312) 472-6659. 
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Apple Users Gain Access 
to Dow Jones News and 


Stock Quotes 


Apple Computer Inc, 10260 Bandley 
Dr, Cupertino CA 95014, (408) 
996-1010, has introduced the Dow Jones 
News and Quotes Reporter, a software 
package that puts Apple users in touch 
with financial news. The program 
retrieves, displays, and optionally prints 
selected news stories from the Dow 
Jones News Service, the Wall Street 
Journal, and Barron's magazine, plus it 
can list price quotations for more than 
6000 securities. 

The user gains access through a 
telephone and modem, and, to access 
news stories, the user selects News 
Retrieval Service from the menu. Once a 
password has been verified, the user can 
select a news category or company, scan 
a list of headlines about it, and view the 
story. Stock quotes can be gained in the 
same way. The system will run on an 
Apple II or Apple II Plus with a 
minimum of 48 K bytes of program- 
mable memory. Also required are a 
16-sector format Apple Disk II with a 
controller, a modem, a video monitor, 
and a telephone. A printer is optional. 
Owners will receive $25 of connection 
time when they purchase the package, 
which retails for $95. 
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CP/M Advanced BASIC 
Compiler 


This compiler, called the Topaz Com- 
piler, produces a relocatable object file 
that is auto-linked with several libraries 
to produce a CP/M-compatible .COM 
file. Two types of floating points are 
available as well as integer and a fixed- 
point format. The compiler supports 
REPEAT...UNTIL, WHILE...DO, 

IF... THEN...ELSE, BEGIN...END, and 
CASE...OF techniques. All structured 
statements may be nested. The compiler 
supports double- and single-precision 
floating point, fixed-point packed 
binary-coded decimal, integer, string 
and character data types. Disk files may 
use a packed binary format or an ASCII 
(American Standard Code for Informa- 
tion Interchange) storage format. Any 
.COM file can be loaded and executed 
from control of a BASIC program. 
Commands can be executed under pro- 
gram control after the .COM file is 
finished. The price is $249.95 from 
Midwest Digital, 863 Wood Ave, 
Wichita KS 67212, (316) 721-1671. 


Circle 599 on inquiry card. 


Symbolic Dissassembler 
for 6809 Computers 


The 6809 symbolic disassembler is 
written for users of the 6809 
microprocessor. DISASM6809 is re- 
entrant, able to be put in ROM (read- 
only memory), and position- 
independent. It is called as a subroutine 
once for each instruction to be 
disassembled. All necessary parameters, 
including the address of the user's out- 
put routine, are passed in registers. The 
disassembler can produce alphanumeric 
symbols in both the label and operand 
fields. Invalid op codes are detected. 
The program requires under 2 K bytes 
of space and uses approximately 
32 bytes of memory on the calling 
stack. Output format is syntactically 
identical to Motorola's assembly- 
language definition. DISASM6809 is 
available as a commented assembly 
listing with instructions for $25. Contact 
C R Bilbe, 6933 Cedarwood Cir, 
Colorado Springs CO 80918. 


Circle 600 on inquiry card. 
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SOFTWARE 


Order-Entry Software 
Package for Small 
Businesses 


Order Entry will handle the documen- 
tation and control of purchasing and 
sales. The information from Order Entry 
can be processed through the accounts 
payable, accounts receivable, inventory 
control, and general ledger programs 
from Compumax, updating these 
modules to reflect purchase and sales ac- 
tivity. Order Entry includes generation 
and printing of purchase and sales 
orders, computation of tax and registra- 
tion of deliveries against outstanding 
purchase orders and of shipments 
against outstanding sales orders, along 
with complete purchase and sales order 
history reports. The program is 
available іп Micropolis 1053/II (48 К), 
Apple II, PET (DOS 2.0), and Microsoft 
under CP/M versions. For further infor- 
mation, contact Compumax, POB 1139, 
Palo Alto CA 94301, (415) 321-2881. 
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Microsoft BASIC 
Interpreter for the Z8000 


BASIC-Z8000 is an interpreter for the 
16-bit Z8000 microprocessor. This inter- 
preter uses an expanded internal nota- 
tion that takes advantage of the Z8000's 
32-bit instructions. The accuracy of in- 
ternal calculations is in excess of eight 
digits for single precision and eighteen 
digits for double precision. Variables are 
stored using the proposed IEEE (Institute 
of Electrical and Electronics Engineers) 
standards, allowing for a double- 
precision range of exponents from — 308 
to 4-308. BASIC-Z8000 is fully 
language-compatible with Microsoft's 
BASIC-80 and -86 interpreters, Release 
5.0. Microsoft BASIC progams can be 
run on the 8080, 8086, Z8000 inter- 
preters without modification. Evaluation 
copies of BASIC-Z8000 may be pur- 
chased for $350 (extended) or $600 
(disk), from Microsoft, 10800 NE 8th St, 
Suite 819, Bellevue WA 98004, (206) 
455-8080. 

Circle 602 on inquiry card. 


Be a BYTE Author 


With BYTE's recent growth, we are now able to offer 
you more of the best articles and features about personal 
computing. Since much of the information in BYTE is 
supplied by you, the reader, you now have an even 
better chance to be a paid BYTE author. Our current 
needs include: 


е Articles: BYTE is always looking for well-written 
articles that cover the field of microcomputing. 
Hardware/Software/System Reviews: BYTE is 
expanding its review of hardware, software, and 
computer systems. We are looking for detailed, 
comprehensive reviews as well as short (one- to 
three-page) reviews. 
Technical/Education/Languages Forums: These 
forums allow readers to take a stand on various 
issues or to clarify points made in the magazine. 
Programming Quickies: Do you have a program 
you'd like to share as a Programming Quickie? 
Send it in with a page or two of explanation. 
Systems Notes, a new feature, is devoted to 
sharing both hardware and software tips and 
techniques that you've found useful for any 
microcomputer brand or homebrew design. W/e 
will pay $20.00 for short submissions and the stan- 
dard BYTE rate for articles that are one typeset 
page or longer. 

We are interested in material about the Apple, 
Radio Shack TRS-80, Commodore PET/CBM, Exidy 
Sorcerer, Atari, Ohio Scientific, Compucolor, 
Microsoft BASIC, CP/M, and S-100-bus computers, 


as well as other computer brands and homebrew 

designs. Undocumented information about a par- 

ticular computer (eg: machine-language routine 

entry points) is also useful. 
General Format and Treatment 

All submissions, including letters and other nonpaid 

material, should be typed, double spaced, and on white 
paper. All listings should be computer printouts using a 
fresh ribbon and unlined white paper only. (Look closely 
at your printout to make sure that the typeface is as dark 
and solid as possible so that we can photo-reproduce it 
for the magazine printing.) Cassette tapes or 5-inch 
floppy disks are acceptable, as are 8-inch CP/M floppy 
disks. No unused submissions can be returned without a 
self-addressed envelope and sufficient postage. 

We will accept or reject each submission within three 
months of receipt, four months for articles. Full payment 
for short submission or advance partial payment for 
articles and larger submissions will be sent with the letter 
of acceptance. Completing payment for articles and 
longer submissions will be sent at the time of publication. 
Standard BYTE payment, except where noted above, is 
$50 per magazine page of material. 

We hope to hear from you soon. 

Would you like to know more about being a BYTE 
author? If so, then send a large, stamped, self-addressed 
envelope to: 

Author information 
BYTE Publications 

70 Main St 
Peterborough NH 03458 
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Civil Engineering Package 


The USA Civil Engineering package 
from Universal Software Applications 
Inc, 13001 Cannes Dr, St Louis MO 
63141, (314) 878-1277, consists of three 
independent programs. The first is the 
USA COGO Civil Engineering Coor- 
dinate Geometry program that can be 
used for right of way surveys, highway 
design, bridge geometry, interchange 
design, construction layout, airport 
design, and other applications. Some of 
the COGO commands included are 
distance, locate/azimuth, locate/bearing, 
inverse/azimuth, points/intersect, 
azimuth/intersect, arc/line/points, 
arc/arc/intersect, area, simple/curve, 
and deflection/LS. 

The second program is available for 
roadway design or subdivision design; it 
is entitled the USA Earth Design Earth- 
work Quantities program. It features in- 
dependent input files for vertical curve, 
existing ground, proposed section, and 
design requirements files. Output is by 
section and includes the station, eleva- 


Apple II Statistical 
Program 


Rosen Grandon Associates has an- 
nounced A-STAT 79, a general-purpose 
statistical package for the Apple II. The 
system is a subset language of the 
P-STAT 78 package for mainframe com- 
puters. The program can have as many 
as forty-five variables for each of 2000 
cases. A-STAT is designed for market 
research, survey analysis, social and 
economic modeling, simulations, or 
teaching statistics. Statistical procedures 
include file definition and descriptive 
statistics, frequency distributions, 
bivariate frequency distributions, the 


Inventory-Control System 
for Cromemco Computers 


Feith Software has announced the 
release of its inventory-control system 
for manufacturers, wholesalers, and 
retailers. It is designed to run on any 
Cromemco- or CP/M-compatible system 
having dual floppy-disk drives, 48 K 
bytes of programmable memory, and a 


Z8000 Software from 
Hemenway 


The RAZ8002ML resident assembler, 
which includes the LINKZ8002 linking 
loader, comprises a two-pass macro- 
assembler and a one-pass linking loader. 
They are designed to run under Hemen- 
way Associates Inc (located at 101 Tre- 
mont St, Suite 208, Boston MA 02108, 
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tion of profile grade, assumed factors 
for cut and fill, area, volume and ac- 
cumulated volume. 

Finally, there is the USA Stress Struc- 
tural Engineering Systems Solver which 
performs linear analysis of elastic, 
statically-loaded plane-framed struc- 
tures. Structure, number of 
joints/members/loadings, joint coor- 
dinates, member incidences and proper- 
ties, loading, member and joint loads, 
tabulate, solve, and stop, and a host of 
other commands are included. Output 
consists of the input structure data for 
each loading condition, the horizontal, 
vertical, and rotation components of 
deflection at each joint, the axial forces, 
shear forces, and moments at the ends 
of each member or optionally at interior 
points. The programs will run on Z80, 
8080, and 6502 systems with a minimum 
of 32 K bytes of memory. The one-time 
lease price is $1000 for individual pro- 
grams, $2250 for all three programs, and 
$1750 for any two. 


Circle 603 on inquiry card. 


ability to create square correlation 
matrices, multiple regression and path 
analysis of linear combinations of 
variables, permanent file modification, 
variable transformations, and descriptive 
statistics file production, and more. 
A-STAT runs on the Apple II or Apple 
II Plus systems with 32 K bytes of 
memory and Applesoft in ROM (read- 
only memory), or 48 K bytes and 
Applesoft software. One or more 
floppy-disk drives are required. It is 
priced at $100 from Rosen Grandon 
Associates, 296 Peter Green Rd, Tolland 
CT 06084. 


Circle 604 on inquiry card. 


132-column printer. It features parts ex- 
plosions of finished goods and 
assemblies, automatic generation of pull 
sheets, and it will remove parts from 
stock after a production run. A full 
audit trail of inventory transactions is 
maintained. The capacity of the system 
on a double-density 8-inch floppy disk is 
over 2000 inventory items and 2000 
transactions per disk. Reports are pro- 


(617) 426-1931) HA-CP/Z8000 operating 
system in a 32 K-byte system. The 
RAZ8002ML has full macroassembler 
facilities and conditional assembly of up 
to eight nested levels. It produces a 
listing and a sorted-symbol table that 
generates relocatable and linkable object 
code. The program uses a hash-coded 
symbol table and binary search of the 
mnemonic table, and it allows separately 


COBOL for the TRS-80 


Radio Shack COBOL can make the 
TRS-80 Model II compatible with many 
existing COBOL programs, including 
some written for mainframe computers. 
This development system offers multikey 
ISAM (index sequential-access method) 
files. Features include a one-pass com- 
piler, full screen formatting, full ANSI 
(American National Standards Institute) 
Level 2 I/O (input/output), program 
linkage, and segmentation. The Radio 
Shack COBOL development system, 
with a reference manual, user's guide, 
sample program, and floppy disk is 
priced at $299 from participating Radio 
Shack stores and dealers, and Radio 
Shack Computer Centers. 

Circle 607 on inquiry card. 


polyFORTH-CP/M 


polyFORTH-CP/M from FORTH Inc 
can run on nearly any 32 K-byte or 
larger CP/M-based system. The pro- 
gram resides on a CP/M floppy disk as 
a command file. When loaded, it finds 
and links up to the CP/M I/O (in- 
put/output) drivers, initializes itself, and 
responds "up" on the system console. 
The program runs in place of CP/M, 
utilizing only the CP/M I/O drivers. 
FORTH Inc's 8080 polyFORTH system 
on a floppy disk and a manual con- 
taining the interface material are pro- 
vided. A CP/M utility that allows 
transferring polyFORTH blocks to a 
CP/M file and transferring a CP/M file 
to polyFORTH blocks is also provided. 
Source code is supplied for the entire 
system. polyFORTH-CP/M is available 
from M & B Design, 820 Sweetbay Dr, 
Sunnyvale CA 94086, (408) 243-0834, 
for $4750. 
Circle 608 on inquiry card. 


vided for economic order quantities, 
reordering, ABC analysis, and stock 
status. The package comes on an 8-inch 
floppy disk, with a manual and program 
listings for $250. For details, contact 
Feith Software, Cedarbrook Hills 
A-1103, Wyncote PA 19095, (215) 
887-9780. 
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assembled routines to share data for 
production of programs suitable for 
ROM (read-only memory) circuits. All 
Zilog-defined op codes are recognized, 
and a set of pseudo-operation instruc- 
tions is included. The program is 
priced at $350. 
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MULTIMODE FLOPPY DISK CONTROLLER 


Е. СС$-2422 4009? 
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Factory Assermr-:t 8 Tested 
Based on Western Digital 1793 
IBM Format Compatible 

ROM Controlled Addressing 
Auto Boot 

Singie and Double Density 
5'A' and В” Drives 

Write Precompensation 

Fast Seek if Voice Сон Type Drives 
Auto Eject (Persci) 

Read Data Separator 

Data Input Filtering 

Digita! Data Separator 


California Computer Systems = | 
ыы», ыы 


LOBO DISK DRIVES 
LOBO 8” DISK DRIVE CABINET 


New from Lobo, a dual Cabinet with power supply and 
internal data cable hook-up 


e Cabinet accepts 2 801R, 800R, ЕО120, or ҒО200 style disk 
drives. 


e Power Supply for 2 drives. 
e Assembled. tested and guaranteed by Lobo Drives 
e Shipping Weight 30 Ibs 
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2K Byte EPROM (2716) for Auto Boot 
Auto Wait Port Select 

Led's to Indicate Boot. Select and Bank 
Four Drive Select Lines 


Drive Compatibility 

Inte: taces to both 5 25" and 8" double- and single-sided drives in any 
combination up to four drives total. fs bus-compatible with Shugart 
and Memorex 5 25" and 8" drives and can be made compatible with a 
wide variety of soft-sectored drives For voice coil drives. fast seek 
opetation can be either software or hardware enabled 


Disk Controller Chip 

Uses the powerful Western Digital 1793 disk controller chip. This chip 
provides IBM-compatible single and double density formatting. per- 
101115 the read data separation. provides comprehensive track and 
sector status information, etc. 


Bank Select 

Can behardware-assigned to one of eight banks Bank then software- 
selected by ou*^utting bank select byte to port 40h. Bank-select 
system can be disabled entirely or just at power-on and reset so that 
board comes up enabled 

On-board ROM 

Comes with on-board. 2K EPROM containing both monitor firmware 
and a bootstrap loader for loading CP/M from disk Board can be 
vonttqured to either load in CP/M on system. system power-on and 
reset ог on a monitor command After CP/M is loaded. monitor and 
hootstrap loader are disabled. The monitor firmware contains 
!outines for reading and writing to/from disks. for dumping, moving, 
and changing memory. etc ROM. when selected, generates the 
PHANTOM line for memory overlay. ROM's selection handled by 
addiess decoding ROM 
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2 or 4 MHz Operation (selectabie) 
Power On Memory Jump 

5-100 Altair/IMSAI Compatible 
2-80 Monitor Select: Deselect 
Responds to Wait State Generation 
М! Wait State 

Front Panel Supported 

| O Address Mirror 

1 А5232 Serial Port. Selectable I/O Address. 
with 100% Disabie Option 


yew 


8080 $ 100 System Compatibility 


t mulates the contrnt. clock. and status Signals generated by the 8080 Can emulate 8080 1/0 address 
нота Allows front panel operations. Special 2-80 signals brought onto the bus (REFRESH. NMI, 


МЕКЕ Qi made jumper-enabled to avoid possible bus conflicts 
On board ROM 


Gomes with programmed 2K EPROM. Jumper-enabled ROM contains monitor firmware, including driver 
for on-board serial port Driver features auto-baud selection which allows serial port to be initialized 
trom the console to any baud rate between 2 and 56000 Optional PHANTOM overlay of ROM 


Board generated Wail 512165 


Jumper enabled M1 Wait circuitry increases memory access times by 110 nsecs at 4MHz and 225 nsecs 
1t 2 MH? Automatic Wait state inserted when ROM is selected and CPU is operating at 4 MHz 


Accessible Registers 


Internal to the 1793 are the Command, Status. Track. Sector. and Data | 


registers. External are the board Control/Status registers 1 and 2 


Contro! registers allow software specification of double or single | 


density formatting. drive size. disk side, drive number. etc. Decoding 
of register addresses handled by ROM; optional! ROM availabie for 
memory mapped 1/0 


Wait Stata Generation 

Software-enabled Auto Waits allow 2422 to force the CPU into a Wait 
state when data register 15 busy during either a board status register 
read or a data register read/write User can select which register 
access generates Auto Waits Board can also be set to request one 
Wait state per cycle «n which the ROM is selected. or if user's system 
supports this feature. per cycle in which the ROM is selected and the 
CPU is operating at 4 MH2. 


On-board Read Clock Generation 
On-board circuitry suppltes the controller chip with the Read clock 
signal it needs to perform read data separation. 


Write Precompensation 
Write precompensation provided for double density formatting. 


Power Supply 
Unregulated *8V. *16V. and -16V. Draws less than 1 amp at *8V. 


Physical Description 

Features reliable, easy-to-configure plug jumpers e Uses primarily 
low-power Schottky devices е Sockets for аі 1С5 e Solder-masked 
on both sides € Gold-plated edge connector fingers e Silkscreen of 
component outlines, reference numbers, and part designations. 
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Operaling frequency 


Power Supply 


| 


ORDER PART NO. 


CCS-2810 


2 or 4 MHz. toggle switch selected 


LBO — DUAL 8 PCS 


К сеш иные ты” | 
Cabinet only — no power supply or 
internal data cable 


LBO — DUAL 8 C 


SHUGART DRIVES AND SAVE 


with power supply and internal data cable 


WITH 1 DRIVE 


80-8018 


Drives with cabinet only. по power supply ог 


LBO-801R-C 
$539.00 


CARÜEDGE TO CARDEOGE 


PRI-SOCE-CE 


SHUGART 801R DISK DRIVE 


BUY CABINET AND 


$775.00 


interna) data cable 


Shipping Weight, add 15 Ibs. per drive 


LBO-801R-2C 
$999.00 


EXTERNAL DATA CABLES 


$19.95 


Double Density Soft or Hard Sector 


SHU-801R 34900" 


CALIFORNIA COMPUTER 2-80 SBC CPU 


Factory Assembled and Tested 
Auto Baud Rate Select 

2-80 Refresh Option 

2-80 Non Maskable Interrupt Option 
PHANTOM Line Option 

Led's to Indicate. ROM Enable, Halt and Interrupt Enable 
CPU and Baud Rate IC's have separate Crystals 


= 


California Computer Systems 


Unregulated «ВУ. *16V, -16V. Consumes 1 атр at +8V 


Power-on Jump 


On-board Serial Port 


WITH 2 DRIVES 
LBO-801A-2PSC ....$1250.00 


CARDEOGE TO SOCKET 
PRI-SOCE-SKT.... 


$329.00 


.. $19.95 


(Е. $300% 


Forces CPU to jump to any user-selected memory location within 64K when system is turned on o! rese! 


Conforms to RS-232-C specifications. allows direct plug-in of a cable with а DB-25 temale connetto 
National s 8250 Asynchronous Communications Element allows software-selection of baud rate senal 


jumper-disabled 


word length. parity. and number of stop bits Serial port address 15 jumper-selected. serial port 1$ alsi 


9019195 JÐVd ZS НОЗ 001% GNIS 


FOR MORE INFORMATION SEE 
OUR 52 PAGE AD in JANUARY 
BYTE OR SEND $1.00 FOR 
CATALOG 

* Sale Prices are for prepaid 
orders only * Quantities are 
limited, subject to prior sale • 
CREDIT CARD ORDERS WILL BE 
CHARGED APPROPRIATE 
FREIGHT 


Lm PRIORITY ONE ELECTRONICS 
16723K Roscoe Bivd. Sepulveda, CA 91343 


SS 

Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax, 
Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling. 
MINIMUM $2.50. Excess refunded. Just in case ... please include your phone no. Prices subject to 
change without notice. We wil! do our best to maintain prices thru Sept 1980. 

*SOCKET and CONNECTOR prices based on GOLD, not exceeding $500 per oz. 


"Sale Prices are for prepaid orders only credit card orders will be charged appropriate freight 


PRIORITY ONE ELECTRONICS 


Circle 262 on inquiry card. BYTE September 1980 349 
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PRIORITY ONE ELECTRONICS 


ompuPro" sm (8028000 


Fully static memory used throughout to promote reliable operation and 
facilitate direct memory access. (DMA) 

4 МН? with 280 - 5 MHz with 8085 

Buffered tri-state outputs and buffered inputs. 

All lines buffered; address and data lines buffered to 1 low power Schottky 
TTL load, ail other lines buffered to less than 1 TTL load. 

Onboard regulation. 

DIP switch address selection and deselection (no wire jumpers). 

Low power Schottky support ICs. 

S-100 boards have WRITE strobe selections switch - allows use of memory 
with or without front panel. 


MEET THE ECONORAM FAMILY........... 
all ECONORAMS from COMPUKIT include: 


All ICs are socketed (including support chips) 
Unique multi-block configurations for addressing flexibility. 
Industry standard board sizes. 
High quality, double sided. plate through. solder-masked and legended 
Circuit board. 
* LOW current consumption and guaranteed specs. 


1 year limited warranty (not just 90 days). € 


Most ECONORAMS соте in 3 forms; UNKIT (ОКТ) - (this means that ail sockets, disc capacitors are aiready soldered in place for easy assembly), fully assembled & tested (A&T), or 
qualified under the Certified System Component (CSC) high-reteabulity program (200 hour burn-in, guaranteed 4MHz operation over full temperature range, serial numbered, immediate 
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NEW 

SPECTRUM 

5-100 COLOR 
GRAPHICS BOARD 


Includes 8K of IEEE-compatible static RAM; full duplex bi-directional parallel !/О port for 
keyboard, joystick, etc. interface: and 6847-based graphics generator that can display all 
64 ASCII characters. 10 modes of operation. from alphanumeric/semi-graphics in 8 
colors to ultra-dense 256 x 192 full graphics. 75 Ohm RS-170 line output and video output 
for use with FCC approved modulators. Introductory prices: 


Reg. Sale 
GBT-144 KIT $339.00 9319.00 
GBT-144 A (Assembled) $399.00 $349.00 
Don't settie for black and white graphics or stripped-down color boards; specify the 
CompuPro Spectrum. 

Want graphics software? Sublogic's 2D Universal Graphics interpreter (normally $35) is 
yours for $25 with any Spectrum board purchase. 


GBT-2D 525.00 


NEW! 32K X 8 ECONORAM XX 


Static Storage for the S-100 buss 


32K BANK SELECT! S-100 compatible 5 MHz guaranteed operation (0-70c). Features 1 x 
32K biock positionable on any 4K boundry. Windows may be positioned every 4K. Bank 
Select port may be any one of 256 1/0 Ports, and any data bit maybe used as a control bit. 


Perfect for use on Alpha Micro Systems, Marinchip, Cromemco, and others with IEEE 24 Bit | 


extended addressing. Uses 4K x 1 low power STATIC rams. Current consumption guaran- 
teed 3500 MA max. Shipping Weight 2 Ibs. 


GBT-2016 UKT 16K UNKIT 
GBT-2016 AT 16 A&T 


GBT-2032 UKT 32K UNKIT 
GBT-2032 AT 32K A&T 


SHIELDED/TERMINATED 


MOTHERBOARDS 


A Must for Reliable System Operation!!! 


These are third generation micro-motherboards set up to exceed the latest S-100 specs. Designed 
with operation of the newest 5 to 10 MHz MPUs in mind — with any of these motherboards, you 
won't have to start from scratch when you want to upgrade your system from 2 or 4 MHz operation. 


True active termination — with split termination — half of the termination load at each end of every 
buss line. Grounded Faraday shield between all buss signal lines to minimize cross-talk Heavy 
duty power traces for minimal power loss. Power connectors supptied. All edge connectors & 
termination resistors supplied soldered to board in "UNKIT" versions. All sizes fit Godbout. 
Vector, IMSAI, TEI, etc. enclosures 


All boards are double sided fiberglass epoxy, G10/FR4, with plated through holes & solder mask 
on both sides. A parts legend on the component side makes assembly a snap 
Sale 

$159.00 
$189.00 
$119.00 
$149.00 
$ 79.95 
$119.00 


GBT-CPU-Z80 A&T 
GBT-CPU-8085 KIT 


Reg. Sale 
GBT-SPECTRUM (Color graphics) KIT.339.00 319.00 
GBT-SPECTRUM (Color graphics) A&T.399.00 349.00 
GBT-CPU-Z80 KIT 210.00 


CK022 S-100 
INTERFACER 


Our new!) D boari gives you unpaialleled flexibility and operating convenience. We include such 

features as 

e 2 independently addressable serial ports (dip switch selectable addresses) 

e Real LSI hardware UARTs for mnimum CPU housekeeping 

e RS232C. current loop (20mA). & TTL signals on both ports 

æ Precision, crystal-controlled Baud rates up to 19.2K Baud (individually dip switch selectable) 

e Transmit & receive interrupts on both channels. jumperable to any vectored interrupt line 

® Industry standard RS232 level converters with five А5232 handshaking limes per port 

e Optically isolated current loop with provisions for both on-board & off-board current sources 

e UART parameters. interrupt enables & RS232 handshaking lines are software programmable with 
power-on hardware default to customer specified hard-wired settings for maximum flexibility 

e Port connectors mate directly to ribbon cable & DB25 connectors in standard pinouts 

e RS232 lines will conform to either master or slave configurations 

e Board gives full feature operation with both 2 & 4 MHz systems 

е Low power consumption. *8V @ 450mA. «16V (2 150тА. -16V @ 70mA тах. 

© сарна initialization required for board operation. although board parameters тау be altered бу 
software 2 ibs. 


Reg. Sale 
..... $199.00 $189.00 


$249.00 $219.00 


GBT - INTERFACER | UKT 
GBT - INTERFACER | A&T 


INTERFACER II 


The new Interfacer И МО board incorporates one channel of serial |/O with 
all the features of the INTERFACER dual RS232 serial board, plus 3 full 
duplex Parallel ports. The serial section inciudes all the features you've come 
to expect - a hardware UART, on-board crysta! controlled Buad rate genera- 
tor, hardware/software programmability, RS232 handshaking lines with real 
RS232 drivers, current loop & TTL drivers, full interrupts and more!!! The 
parallel selection utilizes LSTTL octal latches for latched input & output data 
with 24тА drive current, attention, enable & strobe bits for each parallel port 
(each with selectable polarity), interrupts for each input port, separate 25 pin 
connectors with power for each channel anda status port for interrupt mask 
and port status. All in all - an incredibly flexible and easy to use board. 


Reg. Sale 
...... $199.00 $189.00 


$249.00 $219.00 


СВТ - INTERFACER II UKT 
GBT - INTERFACER II A&T 


ECONOROM 


Has provisions for wait states for 4MHz operations. Configured 
as four 4K blocks - each independently addressable and disable- 
able. Power-on jump. Does NOT include 2708s. Includes all sup- 
port chips, sockets, regulators, heat sinks, etc. Sold in UNKIT form 
only. Shipping Weight 2 Ibs. 

GBT - ECONOROM 2708 UKT 
Sale 
269.00 
220.00 


259.00 
365.00 


«Үз Qe 
GBT-CPU-8085/8088 A&T............495.00 


GBT-BOX-DESK (S-100 Mainframe)... . 289.00 
GBT-BOX-RACK (S-100 Mainframe). . . 329.00 


449.00 
269.00 


ECONORAM XIV 


16K x 8 for S-100. Addressable on any 4K boundary. Direct addressing on up to 24 address lines. Fully meets ІЕЕЕ S-100 buss. specs. Low power. hi speed 
static memory. Operates up to 5МН2 with newest 8085/8086/8088 CPUs. Сап be used with 8080, 280. 8085. 8086. 8088, 28000. etc. 


Sale 


Reg. 
GBT - ECONORAM XIV UKT $299.00 $279.00 


BYTE September 1980 


PRIORITY ONE ELECTRONICS 


Sale 


Reg. 
GBT - ECONORAM XIV A&T $349.00 $298.00 


309.00 


Circle 263 on inquiry card. 
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PRIORITY ONE ELECTRONICS 
“avat a Amas, 5-100 POWER SUPPLY ИА В 


16V at 1 Amps MEMORY EXPA KIT 
110V/220V Adjustable Input SPECIAL PURCHASE О ы x Pr ag ITS 


Industrial Quality 
Fused Outputs from Leading Manufacturers Ж, S. 


wee гани P 5 a (16Kx1 200/250ns) 2%, 
Cut Out for Fan yt “Sy 
Manufactured Aipha Power ғ. - 

ле P „з. Ў 8 for $4800 % 


Documentation Included 
ы brit We AOD $3.00 FOR r $40 JUMPERS 
Priority 1 Electronics made this special pur- F 2d ч FOR ТВ5-В0 KEYBOARD 


chase when a large OEM customer defaulted. 1. АИ Е 
Take advantage of the Great Opportunity! | i | 4116's 1 00 pcs & UP $5.20 each 
MU LII ee or 2 136000 1000 pcs & UP $4.45 each 


+ +P ble Baud Rate Selection (110 to 9600 
COMPUTER L^ 80 CPU pene ren ына eek ed 


SYSTEMS * 1K Ram On Board + 2 Programmable Timers Allowing Full 64K RAM to be Used 
* Switch Selectable 2 or 4 MHZ “+ On-Board USART for Synchronous or Asynchronous 


INC. * Power On Jump to On-Board ІК or Р 
2К ЕРКОМ (2708.27 16-2732) Can lie RS-232 Operation (On-Board Baud Rate Generator) 


Addressed on any 1K, 2K or 4K Boundary 


COMPATIBLE Bare Board $ 45.00 A&T _ $229.95 


Kit $169.95 ІК Memory Кл $ 12.00 


EXPANDABLE + DYNAMIC MEMORY(16K to 64K) 


* Works With Cromenco Systems + Bank Selectable Write Protect 

+ Uses 3242 Retresh Chip + Phantom Output Disable CLOCK CALENDAR * ‚ buc est bic E 

+ 4 Layers Mean А Quiet Board * Switch Selectable Output Disable + Time ol Day in Hours, Minutes and Seconds Interface to Basic, CPM, Etc. 

Bare Board $ 49.95 32K Ka — $369.95 48K A&T $49495 — + 24 Hour Time Format + Wil Run With 4 MHZ. Processors 

16K Kit $295.95 32K A&T $419.95 64K Kit $519.95 + Month and Day Date Function * Can be Located at any Group of 4 I/O Port Addressed 
16К АЯТ $345.95 ASK Ки $444.95 64К ART $569.95 Bare Board $45.00 Kit $99.95 A&T $149.95 


it PROTECT YOUR INVESTMENT 
p t | E PROTECT YOUR DATA WITH 
— THE ISOBAR ELECTRICAL OUTLET STRIP CONSISTS OF A MASTER POWER SWITCH. В F 
js = T INDICATOR. AND 4 INDIVIDUAL 3 WIRE OUTLETS. EACH WITH ITS OWN NOISE | | THE STAR MODEM 
" FILTER AND SURGE SUPPRESSOR TO PROTECT YOUR EQUIPMENT FROM DANGER- | FROM LIVERMORE 
ұны TEN om st price 27095 005 TRANSIENTS FROM OTHER EQUIPMENT PLUGGED INTO YOUR ISOBAR OR | 
1,9 FROM WHATEVER THE POWER COMPANY IS DOLING QUT. 


SALE PRICE 55085 WARNING: “Murphy's Law" predicts that after reading this ad and not acting. your 
ORDER GOF-IBARA6 — equipment wil! soon be destroyed by a fatal Glitch tana, 


FPAMPIN SION — NES |: 
EDA TOINE ON. 3 LEVEL GOLD WIRE WRAP SOCKETS $199.00 


PRICE* 
д МЕ SOCKES MP (көме ед erea 
БАА 16 & 24 РІМ PINS 1-9 10-24 25-98 100-249 250-999 | Half Duplex Special self IST features. $1 39.00 
RNS-1463 120/$42.00 Е y- 7 | MEMORY HEADQUARTERS | 
RNS-1663 104/$40.00 i 55 79 - 65 |z only EPRO 
RNS-2463 51/$36.00 


TIS-16 LP 100/$16.00 
Li | ln бр 100/$14.00 


RS232 and "D" SUB-MINIATURE | 4 MEM HORE RU ns % ; 
CONNECTORS 3 ior + MP ва, 


АГС, СОЛЛИ 4 5257- 3L 4Kx1 300ns ae Ри. , 8/855 


Р = Plug. Male Type - $ = Socket. Female Type - С = Cover. Hood ) isin iots of 20. 1.25 ва. 


PART NO. DESCRIPTION PRICE ining ew т: и. 232075 Юж. 1.10 ea. 
10-24 Part No. Secloring Application Pko? Ваха | же, аі ей = 
CNO-OESP 9 PIN MALE 


$1 у, VRB-MD 52540 Son Sector IRS 80 Apple $ 5 895 
VRB8-MD 525-10 Hard 10 Sector North Slar 
ү. Е ae Haid 16 Sectur Mictopolis 
УВВ. Ч Hard Sector Shugart 801R 
15 PIN MA у " 
15 PIN FEMALE 


$ 895 129: 
.00 
VRB-F034-1000 бой Sectar BM 3740 ў | 
mim | SHIPPING wEIGHT 11B fff RE САМ ЕО R N IA | 
CND-OAISC 15 PIN COVER 2 Computer Systems 
ЕНӘ. -0В25Р aes mn BE SURE TO ORDER YOUR KASSETTE/10 e 6.100 wc 3 e Industrial/commer- 
Do EE oe LIBRARY CASE BELOW cial quality construction ® Flip-top cover 
CNO-P25H 2 PC. GREY KOOD ә Excellent cooling сарест ° 12 slot 


DN swe” KASETTE/10 Eu d orbe 


CND-DC37P 37 PIN MALE ; 
ea heart ya FEMO LIBR ARY , | ШИ VDC20A, + —16 VDC 4A * Active ter- 
- MALE Paimo em № mination of all bus lines * Fan and cir- 
ҮЗЕДІ PEL 2 cuit breaker included е Rugged con- 

MMMKSIO ggg HOLDER $4.50 2% struction 


CND-020418 — HARDWARESET2PR. $100 $0 i Ж ог3/$1100 PE Y СС$.2200А Assembled & Tested 


85232. DB25P. НА 
CNO-RS2326F сі д551САВІЕВСОМ ВЕТ $19.95 ининин BAEK f'e DISKETTE 


HOLDER 25425 “ 3 
CN0-5730360 PRINTER CONNECTOR $ 9.00 $ 750 $ 6.00 ВЕ 9: $10.00 : $349.95 


PRIORI TY ONE ELECTRONICS OUR 52 PAGE AD in JANUARY 
16723K Roscoe Blvd. Sepulveda, CA 91343 BYTE OR SEND $1.00 FOR 


Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax, CATALOG 

Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling. d жы. itl 

MINIMUM $2.50. Excess refunded. Just in case ... please include your phone no. Prices subject to = m E %- — tles 2 

change without notice. We will do our best to maintain prices thru Sept. 1980. dd a CA D ORD Po uL us 
SOCKET and CONNECTOR prices based on GOLD, not exceeding $500 per oz. CHARGED APPROPRIATE 


*Saie Prices are for prepaid orders only credit card orders will be charged appropriate freight FREIGHT 


Circle 263 on inquiry card. PRIORITY ONE ELEC TRONICS BYTE September 1980 351 
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• Sale Prices аге for prepaid 


Ср4077 
CD4078 
CD4081 
CD4082 
CD4085 
С04089 


STORE 


#1 
Showrooms, Retail, Warehouse 


352 


7400 


5М7400М SN74123N 59 
SN7401N 5 5М74125М 39 
SN7402N 22 SN74126N 44 
5N7403N 22 SN74128N 88 
BN7T404N 22 SN74132N 68 
SN7405N 23 $N?4136N 35 
SN7406N 23 6М741398 85 
SN7407N 23 SN74141N 69 
SN7408N 26 SN74142N 2.96 
SN7409N 23 8М74143М 2.85 
SN7410N 22 8М741448 255 
SN7411N 29 SN74145N 82 
SN7412N .28 SN74147N 195 
SN7413N зө SN74145N 1.20 
SN7414N 59 SN74150N 99 
SN7418N 29 953741513 87 
5М7417М 29 8М74152М. 87 
SN7420N 22 SN74153N 67 
SN7421N 35 SN74154N 1.19 
SNT422N 29 SN74155N 82 
SN7?7423N 29 8М74156М 89 
SN7425N 29 SN74157N 69 
SN7426N 29 SN74158N 1.65 
SN7427N 29 SN74160N 95 
SN7429N 45 5М74161М 185 
SN7430N 23 SN74182N 89 
SN7432N 29 SN74163N 87 
SN7437N 29 SN74164N .97 
SN7438N 29 SN74165N 197 
5М7439М 29 SN74166N 1.20 
SN7440N 24 SN74167N 1.95 
SN7441N 79 SN74170N 1.09 
SN7442N 57 SN74172N 5.95 
SN7443N 79 5М74173М 78 
5М7444М 78 SN74174N 89 
SN7445N 79 5М74175М 89 
SN7446N 79 SN74176N 85 
SN7447N 59 SN74177N 85 
SN744BN 79 SN74179N 1.80 
SN7450N 23 SN74180N 75 
SN7451N 23 SN74181N 175 
SN7453N 23 SN74182N 75 
SN7454N 23 SN74184N 1.95 
5М7458М 29 5М74185М 1.95 
8М7480М 23 5М74188М 985 
SN7470N 39 SN74188N 3.90 
5М7472М 34 SN74190N 115 
SN7473N 38 SN74191N 115 
SN7474N 36 SN74102N 85 
SN7475N за SN74193N 85 
SN7478N 36 SN74194N 85 
SN7479N 4 80 54741954 85 
8М7480М 58 54741954 .B5 
SN7481N 110 SN74197N 88 
SN7482N 410 SN741S8N 1.38 
SN7483N 55 SN74199N 1.38 
SN7485N 65 5М74221М (39 
SN7486N 39 8М74251М 85 
SN748SN 175 БМ74273М 105 
SN7490N 39 BN74279N B9 
SN7481N 65 SN74283N 215 
SN7492N 52 SN742BAN 380 
SN7493N 49 SN74285N 3.90 
SN7494N 72 SN74280N 125 
SN7495N 65 SN74298N 95 
SN7496N 72 SN74365N .88 
SN7497N 3.10 SN74366N 88 
SN74100N 88 SN74367N .78 
SN74107N 132 5N74366N ‚79 
5474109 М 53 84743904 1.90 
SN74118N 185 SN74393N 1.90 
SN74121N = SN74490N 1.90 
SN74122N 

CD4000 CD4093 99 
CD4001 > CD4094 2.95 
CD4002 29 CD4098 249 
CD4006 39 CD4059 2.25 
CD4007 28 MC14408 12.95 
CD4008 139 MC 14409 12.88 
CD4005 58 МС14410 12.05 
CD4010 59 MC14412 12.95 
С04011 29 МС14415 8.95 
CD4012 29 MC14419 495 
С04013 49 С04501 39 
CD4014 139 CD4502 166 
CD4015 138 CD4503 89 
CD4016 59 CD4505 895 
Сраб1? 119 CD4506 75 
CD4016 119  CD4507 95 
CD4019 49 CD4508 3.95 
CD4020 ' 18 CD4510 1.39 
С04021 ) 49 CD4511 139 
CD4022 129 CD4512 139 
CD4023 38 CD4515 3.95 
CD4024 79 С04516 168 
CD4025 38 CD4518 139 
CD4027 79 CD4520 139 
CD4028 99 CD4555 495 
CD4029 129 CD4556 99 
CD4030 69 CD4566 225 
С04031 325 74CO0 38 
CD4032 215 74CO2 38 
CD4034 325 74Coa 39 
CD4035 119 7TACOR 48 


35 74C183 238 
35 740195 239 
35 74C922 795 
35 740923 895 
185 MMBOCS5 1 50 
295 MM80C97 125 


RETAIL STORES OPEN MON-SAT 


131C "B" E. Edinger 
Santa Ana, CA 92705 


BYTE September 1980 


STORE 
#2 


74LS00N 
74LSO1N 
74LSO2N 
74LS03N 
741.504М 
74LS05N 
74LS08N 
T4LSOSN 
TALSTON 
74(511М 
74LS12N 
74LS13N 
T4LS14N 
74LS15N 
74LS20N 
T4LS21N 
74LS22N 
74.5264 
741327М 
74.5284 
74LS30N 
T4LS32N 
74LS37N 
74LS38N 
74LS40N 
741.542М 
741847М 
74LS46N 
741561М 
74L554N 
741 855М 
741573М 
74LS74N 
74LS75N 
T4LS76N 
74LS78N 
74ALSB3AN 
741.585М 
74LS86N 
74LS90N 
T4LS82N 
74LS93N 
74LSS5N 
74LS86N 
TALS107N 
74.S109N 
744,5112М 
7418113М 
74LS114N 
74LS122N 
74157233 
74131244 
74L8125N 
74LS126N 
741,6132М 
741.5136М 
74LS138N 
TALS138N 
74LS145N 
74L5148N 
74LS151N 
7415153М 
741.3154М 
74LS155N 
74LS156N 
74LS157N 
741,8158N 
74L3160N 
74LS161N 
TALS162N 
74LS183N 


28 
.28 
28 
39 
28 
99 
39 
28 


741500 


741516844 
TALS185N 
74L8166N 
74LS168N 
74LS168N 
74LS170N 
74L6173N 
741,8374N 
7418175М 
74L5181N 
74151904 
7418191М 
74L$192N 
74LS193N 
74LS194N 
T4LS195N 
7T4ALS1868N 
74L8197N 
7TALS221N 
7T4LS240N 
74,8241N 
741,8242N 
74LS243N 
74LS244N 
74(5245М 
74LS247N 
74L85248N 
74LS249N 
741.5251М 
74LS253N 
7T4LS257N 
74LS258N 


7ALS275N 
74LS279N 
TALS2B3N 
74LS280N 
7T4ALS2803N 
74LS285N 
TALS298N 
7TALS324N 
74LS347N 
74LS348N 
74LS352N 
741.5363М 
74LS363N 
74LS365N 
74LS366N 
74LS367N 
74LS358N 
74LS373N 
74LS374N 
74L9375N 
T4LS377N 


7TALS424N 
74LS668N 
74LS670N 
811.585М 
B1LS96N 
8%1597М 
B1LS88N 


119 

.89 
248 
169 
1.89 
198 


LINEAR 


Eod Е a. 
78M.G. 1.49 
LM105H 99 
LM108AH 2.95 
LM300H 79 
LM301CN/H 35 
LM3O4H 98 
LM305H 89 
LM3OG6H 3.25 
LM307CN/H 29 
LM308CN/H 98 
LM309K 149 
LM3t0CN 125 
LM3J11D/CN/H 98 
LM312H 175 
LM317T 275 
LM318CN/H 149 
LM319N/H 1.25 
LM320K-XX* 149 
LM320T-XX' 1.25 
LM320H-XX* 125 
LM323K 495 
LM324N 125 
LM339N 95 
LM340K-XX* 149 
LM340T-XXY* 125 
LM340H-XX* 125 
LM344H 195 
LM348N 


NES65N/H 
NES66H/V 
МЕ567У/Н 
NES92N 
LM702H 
LM709N/H 
LM? 1ON/H 
LM711N/H 
LM715N 
LM723N/H 
LM733N/H 
LM739N 
LM741CN/H 
LM741CN-14 
LM747N/H 
LM748N/H 
LM760CN 
LM1310N 


39 
1 96 
75 
98 
175 
33 
18 
79 
39 
295 
190 


LM1414N 
LM1458CN/N 
MC1488N 
MC1489N 
LM1496N 
LM1558N 
LM1800N 
LM1820N 
LM1850N 
LM1859N 
LM2111N 
LM2900N 
LM29801N 
LM2917N 
CA3013T 
CA3O018T 
CA3021T 
CA3023T 


LM39805N 
LM39O9N 
RC4131N 
RC4138N 
RC4151N 
RCA194 

RCA195 

ULN2001 
ULN2003 
SN75450N 
SN75451N 
SN75452N 
SN75453N 
SN75454N 
SN75491N 
SN75492N 
SN75493N 
SN75494N 


Specializing in Systems 


190 

49 
1.49 
149 


674 Е! Camino Real 
Tustin, СА 92680 


BECKMAN 


Digital Multimeters 


MODELS TECH s AND TECH 510 


“анг эз 
7 100% ^. 
ae ағ 


Chose of Models ~ The TECH 310 has aif atime Нар 7 functors, 
29 ranges pius Ù 25% Мс accuracy 

The TECH 300 has a 0 53 Vor accuracy and ай Ine гіме билү. 
But wethout Ireta-Ohna ТЫ contnurty ілстеп or the 10 amp cw- 


| rent ranges. 
TECH 300 Digitat Multimeter &100 
TECH 310 Digital Multimeter $130, 
VC-201 Уту Carrying Case $10. 
DC-202 Deluxe Carrying Case $24 
HV-211 High Voltage Probe $35 
RP-221 AP Probe $35 
СІ-231 AC Current Ciamp 642 
01-241 Detuxe Tesi Load Kit $10 
TL-242 Spare Tesi Leads sa 


Rt ии 


MUSIC MACHINE 9° 
WITH 9 VOICES! 


€ NEW uses atest State of me Ап 151 Tectrwiog, 9 
Rexistes only one Sit lor 9 vones Ф Uses Inter AY3 891) 5 tr 
Ие oe vou es Othe compete modems have amy 1 
veces: Ф Inches software 9 тар three ALF Boards 

€ Plays тик generated ty me ALF Goad @ APP ET |, 
compatible € AL! software aquired 


3 Times More Powerful Than ALF! 


KIT пин 
ASSEMALED 480 TESTED 176593 


THE ВО! BONE FONE FONE 


ө SKIERS 
e JOGGERS 
e SKATERS 
e CYCLERS 
You must hear 
it and feel it 
to believe it 


AM/FM steren 
surrounds and 
fills your body 
with sound. 


No earplugs 
You wear it 


565% 


FLOPPY DRIVES 


МР! B51-5'«", 40 tracks 279 00 
Shugart SA4QQ-5'4^ 35 tracks 295.00 
Shugan 800/601R B" 475 00 
Siemens Shugart Compatible Model 
FDD-120-8D 429 00 
РЕЯЅСІ Model 277 Dual 1195.00 
WANGO/SIEMENS 5*4" Drive 290 00 
MP! B52 814” Dual 395 00 
WANGO/SIEMENS 282 Dual 5°." 395 00 
WANGO/SIEMENS 82 290 00 


MONITORS 


Sanyo 9" $169 95 
Sanyo 15" 279 00 
Leedex 12° 139 95 


Motorola t2", High Resolution, 
22 MHz. OEM Model 
#M3000-340 219 00 
Zenith 13" Color Monitor. 499.00 
MGA 13" Color TY. 343.00 
VAMP 19" Color Monitor... 575.00 
VAMP 15" Color Monitor... 449.00 


EECGERCONTIMENTAL SPECIALTIES 


Medel 3001 Пкуізі Capacitance Meter 27500 
Medel 332 Тп-Моде Comparator 295 00 
Medal 104-3 40-channe! Logic Montor 585 00 
Medal LM-| Loc Monitor 6000 
Medel 10-2 Logic Momtor 14700 
Matai 2001 Sweepable Funcuan Generator 18600 
Medel 660! Universal Counter-Trmer 360 00 
Моби 6091 650 MHz Frequency Counter 28500 


МАХ-100 100 MHz Portable Frequency Counter 
14900 
P$-508 500 MHz Decade Prescaler 70 00 
ШАХ-50 50 MHz Handheki Frequency Counter 
7700 
ЩАХ-359 550 MHz Handheld Frequency Counter 


165 00 
Medel 4001 Pulse Generator 835 00 
Medal ӘКІ Digtal Pulser 8300 


Badai LTC- t, LTC-2 Logical Analysis Kits 220/250 


P.O. Box 17329 


ACP PRICE ONLY 


@ Apple II. 16K 


^ 


ғ, 


or Apple II. Plus $990 


DISK SYSTEM SPECIAL 
e |) Plus w/48K Supermod Video Modulator 


Disk !| w/Controller Integer Based ROM Card. 
Reg. $2,220.00, ACP Price $1819.00 SAVE $401.00 


Hi-Speed Sena! 1/0 $18900 
Cenironics Printer UO 199 95 
Appiesntt 11 Firmware 189 00 
Appie Clock 269 00 
tntral K-10 System 269 $5 
intra X-10 Controller 179 95 
Alf Music Synthesizer 25996 
16 Ch Analog Input 24995 
2 Ch Analog Output 164.95 
13-Key Keypad 11995 
Vis-Calc 12500 


аша 


Supply, ТУ Switch Box. 


Peries 
Вы Оте 


C 


DISCOUNT PRICES 
2001-8K 

2001 7658 

2001-1648 (reg) 

2001-32KN 

2001-32«XB іт) 

2022 БО-Со Dot Marix Printer 


Model 41 
«Кімі 


$99 00 
49900 
6300 


2800 
55 00 
5800 
4200 
4200 


775 00% 
97500 
97500 
1250 00 
125000 
79500 


cruise central 


An onboard nawgatonal computer for automabdes trucks ang 
recreabonal vetwcies Features Cruse control fuel manage 
тегі system [np сатри mutdunctoned Quart? crystal 
hræ counter. plus many other functions 


HOME BURGLAR ALARM 


$189.00 


® No installation 


@ Protects a whole house 

€ Turns on lights automatically 
e Powerful electric siren 

@ Exit and entry delay 


ә Battery back-up 


SINGLE BOARD COMPUTER SELECTION GUIDE 
PROCESSOR 


BOARD 
КІМ-1 
SYM-1 
Cromemco 
SD-SBC100 
AIM 65 
Cosmac Vip 


Direct Order Lines: (714) 558-8813 
(BOO) 854-8230 or (BOO) 854-8241 


Irvine, Calif. 92713 


$154.95 


0565 Во-5өсіп $34900 = integer ROM Card Eis 00 
Apple Graphics Tabiet 72500 Proto Card 2195 
DC Hayes Modem It 34995 МЕ R Modulator 29 95 
Desk I! w Controller $5900 Sanyo Cassette 54 95 
Disk 11 45900 16% Upgrade Kit 6295 
Pascal Lang System 45000 Desktop Plan 98 00 
Paraliel Printer Card 15500 8" Floppy Contraüer 350 00 
Communications. Card 189.00 — Heurstics Speechiab 17900 
Business SofiwarePkg 625 00 Rompius + 18900 | 
Corvus 10 Megabyte Drive Supertalker 27900 
462500 Castuer 25000 


ЖАТАР! воо & 400 


Personal Computer System 


ATARI 800 5825.00 
ATARI 400 $449.00 


т emendi 800 Includes: Computer Console, BASIC Lang. Cartridge, Education 
System Master Cartridge, BASIC Language Programming Manual, 800 Operator's 
Manual w/Notebook, Atari 410 Program Recorder, 16K RAM Module, Power 


1500 

US Ну 3500 Base Ғесіпейү 35 00 
US Government 3500 Base Algetra 3500 
Supenesory Skits 3500 Мак быв мі Program Сим 
Wortd History (Vester 3500 Guge то BASIC. Programming 1800 
Вас Sociology 3500 BASIC Game Programs 1900 
Courseiing Procedures 3500 МАМ йыт 
Pricipies of Accounting 3500 8K RAM Memory Мофле 11900 

3500 16Қ RAM Memory Module 2235 00 
Great Classics fEngasn} 3500 шийи 
Business Communcanonts 3500 Blank Diskattes 
Bac Psycmolooy 3500 tisk Fae Manager 500 
Елесіме Writing 3500 жоны болит 
Aum Mechanic $ 3500 таты Controller Pair 1800 
Principiis of Economics 3500 Рае Сочпіе Ры 1806 


commodore 
РЕТ ,/5, $775.00 


2023 80-Col Ранг Paper Punter 
2040 Dual Mira Disk Drive 


Pet Іс EEE Сабе 
WEEE to IEEE Cabe 


C2N External Cassette Deck 


TEXAS INSTRUMENTS 
99/4 PERSONAL COMPUTER 


Superior Color, Music, Sound and Graphics - anda 
Powerful Extended Basic - All Built In. 


Ті 99/4 Console only 
available for $659.00 


Joystick Controller Par 


INGORPOHRATED 


$1099.00 


69500 
125000 Ea 
3995 
4995 as т; 
3$ 00 
qul roc Rr 


BACK TO 


SCHOOL SPECIALS 
Texas Instruments 

Speak 8 Spell... . $59.95 
Speak & Spell Modules. , 15.95 
Spelling Bee. 32.95 
Dataman 2195 
Littie Professor 1395 
Mt Challenger 33.95 
305P Student Math Kt 1895 
Coleco 

Quiz Wiz $25 95 
Quiz Wit Cartndges. . 5 99 
Mattel 

Brain Baffler. . $4595 


6502 
6502 
280 
280 
6502 
1802 


FOR 
1401 


The thermostat that uses microprocessor 
technology to save fue! and money 


PROGRAMMABLE 
TEMPERATURE 
CONTROLLER 


ACP PRICE 


$69.95 


A fully automatic electronic thermo- 
Stat Easy to install and operate. 
Compare the cost: ТРІ5 temperature 
controller is the lowest priced elec- 
tronic thermostat on the market. 


ACP PRICE ENCLOSURE 
169.00 Add 29.95 
239.00 Add 39.95 
409.00 N/A 
239.00 N/A 
375.00 Add 49.95 
199.00 Inc. 


INTERNATIONAL ORDERS: 
Е. Borchard (714) 953-0604 


SantaAna,CA92705 TWX:910-595-1565 


Circle 264 on inquiry card. 


STATIC\ [ВАМ BOARDS 


№ 2-100 926K juses2)'a) ак 


Bare Bonar 4335 


ө 2-100 16K (S-100 Ста | 


e Lows Porc 
e2wosiu WOW! 
9 damned & Tested 
2 MHz. .. $250.00 
4 MHz, .$265.00 
Е 
k999s 9^ 
450ns. 149.95 KIT 450ns 125.95 я те ce eee 
250ns 169.95 29978 149 95 
Вени HE Н j Оаза es 95 
ад oa СНІ Ну | He ATH 186 Ке 


€ 23% more siage capacity than 
п.м 


® 120 day матнту Т 
в 40 irach patch at NO CHARGE 


Price Starting as low as 81199,00 


Те 
\200 Е-20 


v200 E 2? 
№200 Е-30 


400 119900 


154900 


152400 


белде Head 
12 МЕС J One 
[кийе Hear 


¥200 E 32 1999 00 


* BOX BUILDERS 
* USE AS REMOTE TUNER/TIMER 

* FULL SCHEMATICS AVAILABLE 
* FOR ONLY $5.90! - FREE W/PURCHASE 


From The RCA VDT-201 
Videocassette Recorder 
1 UHFAVHF Tuner Subgssemblhy with al! knobs 


5 Complete Set of All The Аме 


for Orly 
Ріваве Cali For Volume Discounts 


Assembled & Tested 


ON THIS PAGE 


SAVE $300.00 
WATANABE MIPLC 


Ма» реп speed 50 mmyser resolution. 10 mm 
typ.alhy [^ mm Баи character generator ses 

ап] 4 degree", Ч rotation. absolufe Шаш relative 7 
gaw alpha printing done with. Simple commands $1 1 95.00 2 


STATIC RAM BOARDS 


ance! ОР-ВООО mar peas! 


сле SD SYSTEMS BOARDS 


UNPOPULATED BOARDS (Aiso Avaiabie; 


ASSEMBLED Kit їн 
Ames 499.00 450ns. #900 
z5 ns сла ЖІ 250ns. #9910 


Басе Board wal parts less mem. 99.95 | 
: I DS | 


THE VISTA V-200 FOR EXIDY 


ATTENTION VIDEO HOBBYISTS!!! 


A Recent Special Purchase Allows Us To Present The Following. 


NEW, UNUSED COMPONENTS 


and Video Demadutatar $59.95 
2 RF Modulator wah Audio & Video «puis. 
4 шыта у 4 oes И $39.95 
3 Digital Сеск AM/PM. Fluorescent 
Readout (Green) $19.95 9x7, 125 cps 
4 300 Ohm to 75 Ohm Макта $ 2.49 
or Subtotal $123.34 


$74.95 


LOW COST FLOPPY 
DISK SUBSYSTEM 


Shugan 801A Drives (2) VISTA Floppy 
Controller (S-100), Case, Power Supply 
& Cable CP/M Disk Operating System 
$1499.00 


* CHECK OUR FLOPPY DISK PRICING! 
($1799.00 Value) 


А HADEN PRINTER ніш ара а 


гта, Balm ІН 


oe ret 


APPLE/EXIDY/EXPANDO 
TRS BO 16K-UPGRADE KIT 


Te 


Model 1400 
Model 1410 
Model кп 


"й 


UNBELIEVABLE!! 


e 115/230 VAC, 50 
or ВО Hz 

* 72, BO, 96, 120 or 
132 Char/Line 

е Setf-Test Switch 


B 
reg $53.95., 


. 


RETAIL STORES OPEN MON-SAT 


STORE 1310 “В” Е. Edinger 


Santa Ana, CA 92705 


#1 
Showrooms, Retail, Warehouse 


Circle 264 on inquiry card. 


STORE 
#2 


Specializing in Systems 


125 Caps, 60 Ipm- Vertical 
Formal Umt - 96 Charac- 
ters - Upper/Lower Case - 
4.5" to 9.5" Adjustable 
- BO со/40 col double 
width - Full 86 char ASCII 


250 ns. 450 ns. ВОВОА Kit... . . 
8K Static $209.00 $189.00 8080A Assembied. . 
16K Static $449.00 $399.00 
32K Static $729.00 $629,00 


..х 


ЕМЕН" FLOPPY SALE 


6502 Аррһс anoos Book 


$749.00 
$825 00 
$945 00 


“ 


. 


674 Е! Camino Real 
Tustin, CA 92680 


MEMORY EXPANSION KITS, 
4116's, 16K (200/250 ns.) 
8 pcs for $54.95 
w/instructions & jumpers 
Сай For Volume Pricing 


ж Special: TRS80 Schematic 
* Expansion Interface Schematic .$ 4.95 
* Expansion Interface Connector. . 


* Bank Estan w Uses 4116 200 ns. 
* Power 8VDC, +16VDC 
P CES * Up to 4 MHz 


Expando 64 Kit (4116) Assem. & Tested Add $50. 
48K $435.00 
64K $505.00 


HAZELTIME TERMINALS 
SALE $749.00 

Model1500 iparon 

Model 1510 

шама 


Model UVs-11E $69.95 
Holds 4 Eprom's at a time 
Backed by 45 years 
experience 
ModeiS-52T...$265.00 
Professional Industriali Model 


ЕМАКО-20.. Reg. $777.00 $599.00 


ЕМАКО-22.............5799.00 


Prints а 132 соі/іпе. Available with parallel or serial 
Output at same price. 


MIKA 20..............$1280.00 


136 characters/line 
Full 15" width. Super for business applications 
requinng large IBM format paper. 


BASE ІІ PRINTER 


BO Column Impact Pinter 
© 60 Lines Per Minute 


ACP PRICE $550.00 


Option "M" Termina: Screen Butler (1920 Char} 
Option "S" High Speed Paper Advance & — 
Option *T" Tractor Feed 


Z-80/Z2-80A/8080 CPU BOARD 
ж On board 2708 ж 2708 included (450ns.) 
* Power on jump. * completely socketed 
ө 7-ВО Assembled and — E 
© ВО КИ. „ль, 
e 2-80 Bare РС Board ...... 
ж For 4MHz Speed Add н, 5, 00 

Å $ « oa $ 99.95 


. 


5-100 MOTHERBOARD SPECIAL 
alor expandabie wid conn. 
ЕЕ NOW $52. 95 


ғ Bena! бүри: bel інгі A0 cols 
Б еназа. Eecclegeronal 
1 s Special buy while supply lasts 
Piira нү Е, а $875.00 9 8" Drive with Double-Denarty 
LU P-BÉOOOAP S Арине Se? 5 ГИЛ в 90 Day Warranty 


* CHECK OUR FLOPPY DISK PRICING! 
QN THIS PAGE 


TAKE 1096 OFF! ктп assem p : 
ы 100 Single Board Computer (2MHz) $26500 $ 349.00 ACOUSTIC MODEM 
SBC 200 Single Board Computer (4MHz) 28900 399.00 MOT WOR CAT" 
280 Starter System 318 00 449 00 ЕН Бан 
VDE 8624 Video Display Board 335 00 458.00 Ва i 103 
Versa-Flappy I 325 00 429.00 Р ч. 
Expando PROM 1500 22500 Anseo. Onginate 
50100 Computer System w/64K - 5995.00 
50200 Computer System w/BAK - 7995 90 


DATA BOOKS © COMPUTER BOOKS 


1886 iC Maaler 59.95 intei MCS 80 Manual 7 95 

6800 MICROMODULE " PRICE LIST NSC TTL Data .3.85 Intel MCS 40 Manual. 495 
o ÉO— us: E 7T M— 
96004 Singie Board Microcomputer $495 00 meer y Vala 4. 
9609 Advanced Single Bd Comp (6809) 595 00 NSC CMOS 3.95 AMI MOS/iSI Data 3.95 
9501 16 Sio! Mother Board 17500 NSC Memory .385 GI MOS/LSI Data 4.95 
9602 Card Cage 7500 Intel OsiabooR — . 750 Harts Analog Databook 495 
9603 B Slot Mother Board 10000 Intel MCS 85 Manual, 750 Tl Linear Contrat Date 395 
9604 Power Supply 27500 BALE © OSBORNE BOOKS © BALE 
9605 DC Input Power Supply 325 00 Reg. 
9610 Utility Proto Board 39.00 Intro to Micros Vol 0 Ре 
9611 Anth Proc/Memory Module 495 00 LIN 775 
9612 Buttered Utility Proto Board 49 00 M a ры E E 
9516 32K EPROM/RAM Modute 250 ОС Тоор е 6% 775 
217 EPROM Programming Head 250 00 Vol И Some Real Microprocessors w/Eunder 390 27 50 
9620 16 Channel Parallel І/О Module 295 00 - 
9622 Senal-Paraliet /О Module 325 00 Voi И! Some Real Support Devices w‘Binder 2>ФӘС 19 50 

3 Intro to Micros Vol. IH 

9627 16K Stats RAM Module 470ns 29500 —— 
9629 32K Static RAM 450ns 595 ОО 
629A ок Static РАМ 200ns 895 00 SALE ә SYBEX COMPUTER BOOKS е SALE 
9630 Card Extender 6800 te 51245 
9640 Multiple Programmable Timer 395 00 oe aE LI m 15 са 
9650 B8ChannelDuplexSenal/OMod 395 00 алома олана ыы. ras 
9655 intelligent Tape Controller 550 00 Бета чр салын the 280 "9 fa 12 95 
96103 32/32 І/О Module 27500 Proqcamming те 28000 1296 
96702 Contact Closure Module 350 00 Programming the 6502 1295 


......... (uo 


5169.95 


$ 4.95 


7.95 


КЕГЕ 
Brie on 


REG $649 00 


$50 00 
5000 
5000 


. $185.00 


2......2 924095 


..5149.95 


SIEMENS 
5423 00 
ZHULLART 
BOTH 
$475.00 


1295 


Р.О. Вох 17329 


Direct Order Lines: (714) 558-8813 
(BOO) 854-8230 or (800) 854-8241 


FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIS 
Proven Quality Factory tested products only. 


1. 
2. Guaranteed Satisfaction 


3T AT FAIR PACES! 


3. Over $1,000,000.00 Inventory 


MICROPROCESSORS STATIC RAMS 
78001 18 tit to 8Mb $189 00 
26002 18 tit to 64K bu — 
Р VEDO DERE 10. ns 
Z80A 14.50 21L02 250ns 
F-8 (3850) 1685 211 
2650 . 18.95 2 
CD1t1802 4395 S 
BOBOA 8.50 2114L-250ns (4045) 
BOBOA-AMHz 1995 2114L-450ns. (4045) 
SALE 8085 .................. 19.95 4044 250 ns 
2901 9 
2001A P 14.95 EMM4402 
2903 4-tit Superslice 29.85 74589 
TMS S90GJL ., 49 95 5101C-E 
CP1600 38.95 ADO 140/41 
6602 . 11.50 "^ -— 
8502А ` 16.85 
IM6100 28.95 Р2125/93425 (45г5 | 
оза кд d D У 11.75 6508 1K x ҺСМО5 
68008 20 MHz . 19.95 8518 tK x 1 CMOS 
6802P 17 95 745169 84 bit Ram 
В035 ' --.19.05 
8755 TER .49.95 
8748 89.95 
6809 64.95 
B086 "~ 6995 | 416/4116 16K (16 Pim 
ADVANCED SUPPORT 20516; 
AM9511 Anth, Processor .. M 4050 4K x 1 (18 Pim 
9512 Anth Processor ; 4 4080 4K » 1122 Pin} 
9513 Шету. Тит . - . 78.35 4096 4K x 1116 Pin! 
AM9517 ОМА Controller . 18.95 2104 4K x 1 i16 Pin}. 
AMOS 19 Universal interrupt, .. 18.95 4027 AK x 3 (16 Pin) 
526! 195 110. 
7-80 SUPPORT CHIPS | 22°). 64K 19 
ZBOPIO 25 Мн: ; 8.75 Еа жез 
Z8O0A-PIO 40 MH2 12.95 
280-СТС 25 MHz, 875 | 5292 1245 $175.00 воо2 
ZBOA-CTC 40 MHz 12.05 
ZBO-DMA 25 MHr.. . 29.95 
ZBOA-DMA 4.0 МН: 36.95 
ZBO-SIQ/O 25 MHz 35.95 
` ZBOA-SIO/O 40 MHZ 39 40 
ZBO-SIO/1 2.5MHz. 35.95 
280А-5Ю/1 4.0 MHz 39.40 
ZBO-SIO/2 2.5 MHz 35.95 
280-5Ю/2 4.0 MHz 39.40 
8080/8085 SUPPORT 
8155/8156 0, 24.95 
8755 1/0 with Eprom . 84.85 
8202 Dyn. Ram Cont... ...34.96 
8265/7435 138 Decoder ‚ -.3.9& 
BIZE DEVO ....... 2.75 
8214 йоу sss 525 | ZERO INSERTION FORCE 
8224 Clock Gen. — ...... 2 95 16Pin 5550 — 24Pn $750 40Ріп 51025 
8224-4 (4MHr) ег на tae 87! 
8226 Bus Onver 2022. "3.85 LED READOUTS 
6T28 Bus Ониег. .....,.... 2.95 [ү 
8228 Sys. Contro- ....,. ...5.50 m = - Camm. Cathode ө 
8238 Sys. Cont. .............550 лу 300 i» Camm. Anode 99 
8251 Prog. 1/0.... ....,..... 5.08 қр) 357 Вер Comm Cathode 99 
8253 Int Timer . ............ 1695 250501 500 Res — Comm Cathode (+1) 98 
8255 Prog МО... .........8.80 FNDSO3ISOM 500 Red — Comm Cathode 90 
8257 Prog. ОМА. ......... 96.85 240507610) 500 Ren Comm Anoda % 
8259 Prog. int. - 1795 24058 500 Am — Comm Anode 1+1) 99 
8275 CRT Controller ....... 5998 сұра 500 Gem Comm. Cathode 
8279 Prog. Keyboard... ..... 18.95 240550 500 Orange Camm Cathode 
feo — Camm айак 
6800 SUPPORT CHIPS ПО 80 ба) Сат Саба 
6810 128 х 8 Ram. . . .. .. 475 НРЫ8277340 600 Вай 4х7 Hexxlecmai 
6820 РА. .. ... 595 HP50R2-7300 500 Red 4% 7 Sot Di AHD 
6821 РА. . -...-... 6.50  HPSUB2-7731 300 Am Comm Anode 
6828 Prionty int. NOR SEE 995 1305 - BH Amy5x?7 
6834-1 512 ха Eprom. -16.95 TL308 270 Bed Матетсн Dspüy 
6845/HD46505 CRT Cont.. 39.95 11309 270 Re? Nesnencal різу 
6847 Color CRT Pee ес 4995 That 270 Red 4х7 Нехтететмі 
6850 ACIA . mer. 5.95 MAN2A 320 Had Атау 
5852 Serial Adapter 5.95 MANTOA 270 е Юра Numenc 
6850 Modem . 1095 ХАҚЖБІ 300 Ret — Comm Anode Aight DP 
6862 Modulator . .. . 11.95  XAN306? 300 Re? Comm Angee Leh D? 
6871À 1 0MHz OSC.. 2595  XAN3063 300 Ret Ое, СА Left DP 
BaS _.. : 6.25 KANIO 300 Re? Comm Carade Agi DP 
8880 Bus Onver 346 XAN3051 300 Geen Comm Anode eir 
19. XAN3052 300 Green Comm. Anode 
68047 2495 XAN3053 300 Gem Ohertiow СА, Lek D? A 
ХАМЭП54 300 Green Comm Cathode Рр! D 
1802 SUPPORT С CHIPS  x3081 — 300 Yew Comm Апат Fog DP 
1821 SCD2K RAM ., . 2500 ХАМЮВ2 300 Yellow Comm Anafe Left DP 
1822 SCD 256 x 4 RAM 1695 ХАМУВЗ 200 Yaw Overfiow CA Left DP 
1824 CD 32 x 8 RAM .. 895 XAN3084 300 Yellow Comm Caw, Regit OF 
1852 CD B bit i/o .. 10.95 
1854 Пап .. 10 85 
1856 CD 1/0.. . 8.95 
1857 CD VO ... 8.35 LF 13508 JFET Analog Mult 8 bit 
1861 12.95 ICM 7045 Precision StopWatch 
СМ 7205 CMOS LED Stopwatch/Timer 
6502 SUPPORT CHIPS ICM 7207 Oscillator Controller 
6520 РА. 750 ICM 7208 Seven Decade Counter 
8522 Mut. .. 1195 ICM 7209 Clock Generator 
6530-002.003, 004,005 21.95 ICL 7107 3'; Ои А/О (LED) 
Bae We orm 19.95 MC14433P 31% Digit А/О Converter 
8551.. ..... 19.05 ІСІ. 8211 Voltage Reference 
LM 390N Battery Op Audio Amp 
PROMS LM 1800N PLL FM беге 
LM :820N AM Radio 
STOO епа 825 | UM 1850N Ground Fault iC 
1702А 495 LM 2900N Quad Ampufier 
2732 E 74 85 LM 29801N (HM! Quad Comparator 
2716-5V 29.95 LM 2917N Freq to Volt Cony 
A IEEV Үзу 2995 | АҰ-3-3550 4% digit DMM 
2758-5V 2088 АҮ-5-3507 40MHz DVM 
5203AQ 1385 MEM 4963 Moste! Smoke Detector 
2204A0 1595 | 27508 32 х8 Prom (ІМ 5600) 
ІМ 5610 390 G115M 6 channe! Мое! 
SALE 8223 32 жв8............ ШЕ ашын 
625115512 х8 79) 71695 | MOM 14205 бара State Ram 
825126 256 x4 46 | 5 T n 
828129 256 x 4 (TS) 490 | 1486:1489 2/599 ГМ 387 
MK5014Cair 3/199 LM 3302 
825130 $12 x 4 (OO! 5 50 74589 1/1 99 LM 4558 
A. 1895 | zenosk 695 АСат26 
825137 1495 LM323K 495 RÇ 
ы MC1372 895 COM 5027 
NOTE: WE PROGRAM PROMS MM5298-AA/B 2 95 COM 5037 
CHARACTER GEN. 
2523001 By Upper 9.50 VE RBATI Ы 
-D05 { Lower 1095 
2913АОМЭ (SV) Lower 1495 DISKETTES 
M6571 1175 t ' 
MCM6571A 1175 100% CERTIFIED ERROR-FREE! 
MCM6574 14 50 
MCM6575 1450 € 35 TRACKS QOUBLE DENSITY SINGLE-SIDED S's 
ТҮРЕ DE SCFOPTION PRICE BOX 78 
UARTS/BAUD RATE 5250) st икота TAS 80 н 527 75 
TR1502B (5и 12V) 398 595-10 10 Hole Нап) NS Apple r 27.25 
AY51013(5V 12V) 485 39536 16 ное Нак Mictopobs om 
AY51!014A;/1632 15 taV) 695 е аба 7? TRACK DOUBLE DENSITY — SINELE SIDED 
gs de о НЕ Sa WUD REINFORCEMENT SING 
6013 :5\ ! 57? 01 Solt бесдита TRS 80 pte 33225 
імвао2 788 7-46 30 How Wag NS. Apoie eic DES 
ME ент Ho 577-16 15 Hote Нан! Мсғосоя5 32 2h 
16718 Asiras ра 95 Ф 40 TRACKS DOUBLE ШКО ШЕ DENSITY 5^ 
RALE TR4 4728 9.95 550-9! Salt Sectored ЗА 450 MPH 52 539 50 
MC34411! UU age 55070 10 ное Hard BAST WANGCO 395) 
4702 1495 550 *6 16 Hoe Мак; Micro? 3950 
wO1941 3995 э 100% CERTIFIED DISKETTES 
COM 5016 15,9%  cQBOU-0! Seh Smge Deesty 174Г 83350 
$ е? X. Gh. 
KEYBOARD ENCODERS (40 2 het vo: Oy Sus Ж 
m. FD850 G1 Soft әле Siet Double Ге и 48 Bg 
pad Ш repo 
кіні. ;, VOLUME DEALER PRICING AVAILABLE 
WE ALSO STOCK DYSAN-CALL 


Irvine, Calif. 92713 FOR INTERN 


1980 CATALOG NOW AVAILABLE. 


Send $2.00 for your copy of the most complete catalog of computer products. 
A must for the serious computer user. 


FLOPPY DISK 1/0 


MM 500H Duai25 50 
ММБО56М Dua! 255 2.96 
ММБОБОН Dua! 128 295 
2510A Dua! 100 1.85 
2847 Quad 80 4.95 
3341 Оча! 80 4.95 
3351 40x 9 FIFO 17 85 
3357 Ouad BO . 6.98 
9403 164 4 FIFO 24.85 
8408 10 Git Sequencer 9,85 
CTS DIPSWITCHES 
CTS208-2 175 СТ52067 175 
CTS206-4 175 CTS206-8 195 
CTS206-5 175 CTS206-9 195 
СТ8206-8 178 СТ5206-10 195 
CONNECTORS (GOLD) 
DB25P (RS2a2) 3.25 
5825$ Female 375 
Hood.. .. ' 1.25 
Set w/Hood, Sale ... $7.50 
22/44 W/W, S/T. KIM . 295 
43/66 WAW, S/T, MOT 6.90 
50/100 58-300 Connector ww 4.95 
50/100 85-100 Connector s/t 3.95 


NAKED PC 


2-80 CPU (паса) 
8080A CPU 

BK Static HAM (Logos 
16K Static RAM 12114) 
32K Static RAM (2114) 
BK Eprom (2708) 

1702 Eprom Board 
2708/2716 Eprom ithaca} 
2708/27 16 Eprom(WMC) 
Realtime Clock 

ACP Proto Bd (ЗМ Conn ! 
Vector 8800 Proto 
Vector ВВОЗ 11 slat MB 
ACP Extender w/Cann 
Vioeo Interface (SSM} 
Рага!!е! Interface (SSM) 
13 Slot MotherBoard (WMC) 
9 Slot Mother Board (WMC) 
8510! Mother texpandabie} 
Proc-Tech Bare Boards 
WMC Floppy РСВ 


DISCOUNTS! 
Apple tl Plus w/t6K 
PET 2001-16N 
Exidy Sorcerer w/ 16K 
Cromemco Sys 11) 
Hanzon | w/32K 
Pascal Micrpengine 


SHIFT REGISTERS 


1771-01 В" & Мору 2485 
uPd372 Nec Floppy 49.95 
1781 Dual Floppy 29.95 
1785-01 Duat Floppy 36 95 
uPd 765 Floppy 49 95 
A/D CONVERTERS 
4700 8 bt Binary 13.50 
8701 10 t»t Binary 22 00 
В703 а bit TS 1350 
9400 Volt to Freq. Conv 7 25 
8750 2: Dit ВСС 13.95 
140818 6 bi 3.95 
1408188 Би 5.95 
DACO! D to A 585 
DACOS a95 
TV CHIPS/SOUND 
AY38500-1 B Games BAN 4.85 
AY38515 Color Converter 285 
А\38803-1 Roadrace Game 8.95 
AY38605-1 Wartare Game CALL 
АҮЗ8606-1 Wipeout Game 850 
AY38607-1 Shooting Gallery В95 
AY38310 Sound Generator 1295 
SN75477 Tl Sound Generator 365 
MM5320/21 TV Synch Gen 895 
MM5369 Ртезса!ег 395 
LM1689 RF Modulator 3.95 
MM57100 NSC Соо: TV 595 
ММ87104 Clack Gen 375 
RF Modulator w/Aucho 8,95 
МАҒ Modulator 28.85 
WAVEFORM GEN. 
8038 Function Gen ,,5,95 
MC4024VCO T ‚ 2.95 
LM566 УСО 185 
XR2208 Function Generator 5.25 


$34 95 
34 95 
24 95 
29.95 
29,95 
24 95 
30 0C 
34 95 
30 00 
34 95 
27 95 
22.20 
29 85 
18 95 
31.95 
31 95 
32 95 
2995 
За 85 
CALL 
34 95 


COMPUTER SPECIALS 


LIST SALE 


1195 000 
905 895 
1099 
8990 6290 
CALL 
1996.1595, 


IPS! 1620 Diabio ВО 3295 2695 


Anadex ОР 8000 
Centronics Micro 5-1 
Sac IQ 120 
Taletype Mode! 43 
HiPiot Plotter 1085 
HiPlot Digitizer 795 
intertube il 895 
Atar: BOO 999 
Atari 400 549 
ТІ 39/4 1150 
Leede: 12" Monitor 148 
Centroni.s 737 995 
Trancom T 100 375 
Trencom T 200 595 
Sanyo 9" Monitor 220 
Sanyo 15" Monitor 295 
Mot 22 MHz Молла 298 


FREE CASSETTE 


995 875. 
895 525. 
995 795 
1348 1150 


roth purchase af Atari BOO or Atari 
400, recewe any available Pro- 


gramma cassette worh $19 95 


SOCKET SPECIALS 


14 Pin w/w-2L 
18 Pin w/w-21 
20 Pin. Ww/w-2L 
40 Pin wiae]2t 
18 Fin yl 
22 Pin sft 


Call for volume pricing, 


не ж i 


Vary 
= the ngh} ło 


ATIONAL ORDERS: 


1401 Е. Borchard (714) 953-0604 
SantaAna,CA92705 TWX:910-595-1565 
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The Supermarket for TRS-80* 
Add-on Components... 


The VISTA V-80 
Disk Drive System 


- 23%more storage capaci 
than TRS-80 Р 

• 120 day waranty 

“ 40 track patch at МО 
CHARGE э 


The VISTA V-80 Expansion арм 


Provides double density 
modification to your 
current Radio Shack 
interface (lets you format 
diskettes in either single 
or double density). 
Increases storage 
capacity up to 204K 
bytes (on single 40 
track drive). 

• Includes all hardware 


$239. 00 hae 


The TRS-80 Printers 
Centronics 730... $945.00 
7x7 dot matrix- 
80 column 


Anadex 

DP8000... $895.00 
9x7 dot matrix- 

80 column 


VISTA 

Printer... $745.00 
5x7 dot matrix- 
80 column 


шана. -................... 


E Шым = 

ча № - рн = 
йа E 
d : A > 


Single drive system ...... 3 
Two drive system ........ $ 770.00 
Four drive system ,....... $ 1450.00 
Two drive cable ......... $ 29.95 
Four drive cable ........ 


The VISTA Model Il 
* Provides one, two or 
three drives. 

Adds up to 1.5 million 
bytes of on-line storage. 
120 day waranty 

Does everything Radio 
Shack's expansion 
system will do...for less! 


$1000.00 Single drive 
Expansion System 
$1550.00 Two drive Expansion System 
$2100.00 Three drive Expansion System 
$ 525.00 Additional drives alone 


Other Products Add On Drives 
1. VISTA Verbatim diskettes (hard or soft sector) Certified MPIB51 40 Track, Double 


р ысы ә. ИРУ 2%. айы. $ 38.95 Density-204K $275.00 

16K RPM upgrade kits, guaranteed for 120 days. MPI B52 Dual Head, Double 

PRIME PRODUCT ........................... $ 74.50 Density-408K $375.00 
3 | oM $ 110.00 Siemens FDD100-5 40 Track Double 


. LNW expansion bare board ................. $ 66.95 Density 204K $275.00 
. H.C. Pennington book, TRS-80 Disk Siemens FDD100-5 Flippy, 

and Other Mysteries ....................... $ 18.95 records both sides $290.00 
. DDT Disco-Tech disk drive timer .............. $ 19.95 Siemens FDD100-8 8" Single 


NO ORO N 


. Cryptext (An Encryption Мосбшө)................ . Sided Drive ... $448.00 


The VISTA V-200 for Exidy, 
Completely packaged system, tested and ready to plug in, includes: 
power supply, two 40 track drives, case, controller, all cabling and 

total CPM documentation. 

storage capacity from 400K to 1.2 meg. 

System software-VISTA CP/M Disk Operating System and BASIC-E Compiler 
recorded on 5-1/4" diskettes. 
Price: Starting as low as $1199.00 


CALL TOLL-FREE 800-854-8017 


*TRS-BO is a registered trademark of Radio Shack 


The Vista Computer Company 1401 Borchard Street e Santa Ana, California 92705 ө 714/953-0523 
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TERMINAL 


DATA 


CORPORATION 


MODEL 1200 RS-232 DATA SPLITTER 


available in kit form 


Mode! 1200K gives the terminal or micro- 
processor user a second interface for a printer, 
plotter, cassette or tape drive. М operates at any 
speed & isolates the two output devices from 
each other, while providing 2 RS-232 interfaces 
from the terminal or microprocessor. 


The kit consists of 3 RS-232 connectors, 
printed circuit board, ali necessary components, 
enclosure, mounting hardware & аме in- 
structions .. .... P a $67.00 


write or call 


TERMINAL DATA CDRP. 
11878 Coakley Cir. 
Rockville, MD 20852 
(301) 881-7655 


Circle 266 on inquiry card. 


-Diskettes = 


8 inch-soft/har.xd] sector: 
Sngl side-sngi dens $2.95 
Sngl side-dhie dens $3.55 
Sngl side-reversbl $4.55 
Dble side-sngl dens $4.55 
Dhie side-dhie dens $4.90 


5 inch-soft/hard sector: 
Sngl side-40 Тек $2.75 
Dhla sida-40 Тек $4.05 
Sngl side-77 Trk $4.35 


Visa/Mst.Chg/CO0D — call 


2064884552 


HARREX CORPORATION 
Media Sales Division 
Р.0. BOX 249 
Kenmore, Wash. 98028 


Circle 269 on inquiry card. 


SINGLE BOARD COMPUTER $99.50° 


with 6800 MPU, 6850 serial МО, 2 6820 
parallel 1/0 (32 lines), 512 RAM, socket for 


2708, 2716, EROM. Interface modules for 
industrial control, data acquisition, lab 
instrumentation, оп 44 ріп 44"x6%" PCB's. 
RAM, ROM, CMOS RAM/battery, A/D, D/A, 
Driver/Sensor, Serial МО, Paralleli МО, 
Counter/Timer, IEEE 488 GPIB, floppy 
controller. 


"ОЕМ (500 piece) price 


АД WINTER А 


1801 South Street 
Lafayette,IN 47904 
Phone (317) 742-8428 


Circle 272 on inquiry card. 


BK BYTE STATIC RAM MOQULE FOR THE 6800; COMPATIBLE 
WITH THE MOTOROLA EXORciser* BUS ANO 0 2 KIT. 
TWO SEPARATE 4k ADDRESSES, EACH MAY BE USEO AS RAM 


OR TREATED AS ROM. 

SWITCHES SET ADDRESSES AND CONTROL RAM ROM OPTION. 
ALL IC's ARE SOCKETED; EACH IC HAS A BYPASS CAPACITOR. 
ACCESS TIME: 450 NSEC. 

DIMENSIONS. HEIGHT 8 425IN WIOTH 9 750 IN. THICKNESS 
.062 IN. 

SIGNALS: В W. УМА OR VUA (JUMPER), $2 

STATIC RAM. LOW POWER 2102AN 4L OR EQUIVALENT 

THE ALIBBBK COMES ASSEMBLEO AND TESTED WITH A ONE 
YEAR WARRANTY 

PRICE $250 


APPLIED LOGIC, INC 
P O. BOX 328 
JAMAICA, NEW YORK 11415 
(2121 459-4064 


"EXÜRciser is a trademark of Motorofa, Inc 


Circle 267 on inquiry card. 


PASCAL 


For programmers learning or desir- 
ing to learn PASCAL for the APPLE 
computer. 


LEARN BY 
EXAMPLE 


Three practical-useful PASCAL pro- 
grams (Text & Code} are now 
available on  minidisk for only 
$55.00. Filecreate, fileupdate, and 
filesearch will help you produce in 
ass a very short time. Order today 
rom: 


Personal Programs By Victor 
P.O. Box 60034 
Sunnyvale, CA 94086 


(СА. Residents add $3.57 Tax) 
CUSTOM PROGRAMS UPON 
REQUEST 


Circle 270 on inquiry card. 


SAVE 
15-50% 
OF YOUR DISK SPACE 
HUFF n PUFF 


Ф Bit compress your files with 
savings up to 50% 


€ Cut your TP connect time by up 
to 5096 


€ 7-80 code compatible with 
CP/M and CROMEMCO CDOS 


€ Free 30 day money back 
guarantee 


HUFF n PUFF is available on 8” 
diskette, single or double density 
for $75. 

(California residents add 6 % sales 
tax) 


J and S SOFTWARE 
2406 TORREJON PLACE 
CARLSBAD CA, 92008 


Circle 273 on inquiry card. 


4 ! АЖ 4 E | t 4 i i 
Trim mmm amm mft 


S-100 Bus Compatible A/D 
Converter 
12 Bit Accuracy 
16 Channel Analog Input 
Programmable Gain Amplifier 
with Samptle-and-Hotld 
High Quality Commercial/ 
Industrial Construction 
2 and 4 Channel, 12 Bit D/A 
Boards also available. 


CALIFORNIA DATA 
CORPORATION 


3475 Old Conejo Road, Suite C10 
Newbury Park, California 91320 
ЕЕ (805) 498-3651 


Circle 268 оп inquiry card. 


80X24 VIDEOTERM™ 


7X9 MATRIX DISPLAY FOR 


LOWER CASE W/ DESCENDERS E : 


* МАТЕРЬЮ ТИХО WAAN 9 APTLE LOBIPUTER INC 


80 columns by 24 lines with easy to read 7x9 dot matrix, 
upper and lower case with descenders using shift lock 
feature е 1K firmware incorporates PASCAL and BASIC 
ргоіоса!!5 so user is not required to enter machine 
tanguage programs or change PASCALS. Misc. info. or 
Gotoxy files е Compatible with all APPLE il peripherals 
SO user won't need лем software patches for tuture 
software products * Crystal controlled dot clock for 
excelient character stability е VIDEOTERM is the same 
size as the Apple language card and power consump- 
tion is held to a minimum through the use of CMOS and 
lower power devices * Character set can be user de- 
finable up to a maximum of 128 symbols of 8x16 dot 
matrix font » Display control character mode and four 
standard display formats controlled by escape sequen- 
cea * Buiit in light pen capability * Inverse display 
mode * 50/60 HZ operation * Sockets on ail IC's. 


PRICE:Without graphlc EPROM $345 f. 
OPTIONS: Graphics EPROM line dwg. $25 F | 
VIDEO SWITCH PLATE, inserts 
in саве siot to choose between 
APPLE li^ and VIOEOTERM $12 o» = 
MANUAL: $15 Беда 


VIDEX 3060 N.W. ТЫ РІ. Corvailis, OR 87330 Phone (503) 758-0521 


Circle 271 on inquiry card. 


БЕ Т Paids 
fo г У? 


FUN! Easy 
RUSH COUPON FOR 
ж FREE дад 

@ cre spare TIME EFA 

Send today to — DAR-B9 
3110 Fulton Ave, Sacramento CA 95821 


i cum 


52157 


М “> убт 


FANE АСАУ УЙ 
АУ ААА АА А 
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H9 OWNERS! 


Upgrade your video terminal with one 
of these long overdue kits: 


GRAFIX —Graphical display capo- 
bilities assembled and tested $69.95. 
Kit $59.95. 


CURSOR CONTROL — A total of 


8 functions assembled and tested 
$34.95. Hit $99.95. 


FLICKER FREE — 4800 baud 


operation assembled and tested 
$79.95. Kit $69.95. 


All have o full 6 month warranty. 


NOATHWEST COMPUTER 
SERVICES, INC. 


8503 N.€. 30th Avenue 
Vancouver, UR 98665 
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12" BLACK & WHITE 
LOW COST VIDEO 
TERMINAL 


$139.00 LIST 
Add $5 for shipping and handling 
Texas residents add 575 sales tax. 


One year 
limited warranty 


* |deal for home, personal and business computer systems; 
surveillance monitors > 12" diagonal video monitor * Сот. 
posite video input > Compatible with many computer 
systems * Solid-state circuitry for a stable Б sharp ріс. 
ture © Video bandwidth—12 MHz t3 DB * Input im 
pedance—75 Ohms * Resolution—650 lines Minimum IN 
Central 80% of CRT; 550 Lines Minimum beyond central 80% 
of CRT ref EIA RS-375 * Dimensions— 11.375" high; 16.250" 
wide; 11.250" deep (exclude video input con- 
nector) е Weight—6.5 KG (14.3 tbs) net 


Use Master Charge/Visa or send money order. 
Micro Products Unlimited 
P.O. Box 1525, Arlington, TX 76010 
817/461-8043 

Dealer inquiries welcome 


Circle 279 on inquiry card. 


[ | 


SALES * SERVICE * SUPPORT 


THE BEST NEW YORK AREA PRICES 
ON ALL OHIO SCIENTIFIC COMPUTERS 
- LOCAL USERS GROUP - 
BUSINESS AND PERSONAL SYSTEMS 


PROFESSIONAL BUSINESS SOFTWARE: 
Accounts Recelvable Accounts Payable 
Wholesate Industry Distribution 
Grants Accounting System 
Payrol f 


ALSO AVAILABLE: 
*Eaton LRC 7000+ Plain Paper Printer...$556, 
*Okidata Microtine 80 Printer- 
upper/lower case, graphics, any paper, 
software selectable print size 
*Hazeitine 1420 Terminal 


MASTERCHARGE & VISA WELCOME 


Designers & Buriders of Information Systems, Inc. 


One Mayfair Road - Eastchester, New York 10707 


(914)779- 5292 
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(212) 933-4170 


S-100 VOICE 


The ARTICULATOR board allows 
you to record, store, and 
playback any vocabulary on your 
S-100 computer. Input speech is 
digitized by the ARTICULATOR 
and sent to the computer via an 
on-board port for storage at 1K 
to 2K bytes/sec. This data is then 
sent back from the computer to 
the ARTICULATOR for very high 
quality playback. On-board VOX 
switching minimizes memory 
storage requirements. 


PRICE — $319 A&T 
AVAILABLE NOW 


Quintrex, Inc., 9185 Bond 
Shawnee Mission, Ks. 66215 
(913) 888-3353 


Circle 277 on inquiry card. 


p 


16K FK "ss 
or Acer! Phas $995.00 
Apple Disk |! 


w/ controller $529.95 
Apple Soft or 


Integer Cards $159.95 
Pascal Language Card $459.95 
10 Megabyte Disk 

for Apple $4695.00 
DC Hayes Modems $339.95 
Graphics Tablet $695.00 


UCATAN COMPUTER STORE 


РО BOX 1000 DESTIN FL 32541 
ACROSS FROM RAMADA INN 
904-837-2022 


Credit Cards Accepted 


Circle 280 on inquiry card. 


Now on Disk 


Learn FORTH 


FORTH is a structured high level language that dramatically 
cuts program development time. You can expand the 
FORTH language by defining new operations and data types. 
FORTH programs are compiled to reduce memory space and 
speed execution. 

tinyFORTH is а complete version of the powerful FORTH 
language tailored to the TRS-80. The disk tinyFORTH sys- 
tem is a stand-alone operating system with FORTH, a text 
editor, an assembler, and graphics. 

Learn FORTH on your own computer. The tinyFORTH 
user's manual contains hundreds of examples to teach you 
FORTH in a hands-on style. 

tinyFORTH for 16& level Il TRS-80: 

Disk version and full documentation 

Cassette version and fuil documentation . 

Documentation only (disk version) .. . 

All orders are fully guaranteed. Add $1.50 for postage and 
handling. Order with check, money order, Visa, or Master- 
charge. 


Write for a FREE booklet describing FORTH. 


The Software Farm 


Box 2304 Dept. A31 Reston, VA 22090 
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COMPUTER 
EQUIPMENT 
& SOFTWARE 
BARGAINS 


EVERY MONTH 


BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14") pages. Classified ads are 
only 10* per word and are indexed for 
easy and fast location. Subscription: 
$10 a year/12 issues. Money back 
guarantee. 
COMPUTER SHOPPER 
P.O. Box F-14 
Titusville, FL 32780 
(305) 269-3211 
MasterCharge or VISA orders only, 
Call TOLL FREE 800-327-9920 


Circle 278 on inquiry card. 


FOR SALE: 


Unused Polymorphic 
System 8813 with 32K Ram 
Memory with floppy disk 
drives, printer interface and 
Abern-Sopher Multiwriter 
III. System has Canadian 
import tax paid. Offers for 
complete system to: 


Bishop Management, 
#8—825 McBride Blvd., 
New Westminster, В. С., 
Canada, V3L 5В5. 

(604) 525-8148. 
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micro-madness 
ld Bik & 


The Perfect Gift 
for every 
Computer ‘Nut’ 


Ao Асу micro-computer chip enlarged 8000% то become 
о 40" x 44", 252-Piace ligsow Puzzle. Send $ 40.00 ppd. to: 


Eubanks Engineering 
P.O. Box 427 Уаіегсіс, Ра, 16059 


Circle 284 on inquiry card:. 


GARDEN GROVE, 
CA 92641 
computer! (800) 854-6411 
Dnogducts, inc. (714) 891-2663 


.09 


11542-1 KNOTT ST. 


32K TT 


CAPACITORS 
.1 @ 12 VOLTS 
CERAMIC 
11° га. 


100/$10.00 — 


SA800 2114 L-3 


Shugart 8” LO-POW 
„1 3 e 4K Bank Addressable Double Density Pere re aga aao 
21 to any 4K Slot within Floppy Disk oM ETE 9 22457. 11. 
p a 64K Boundary Drive, Cabinet & ЖИ FM T ee «з ere 
„24 е On-board 8-Bit Power Supply АЛДП 
Y Output Port (1) Drive Installed | | 
н е No ОМА Restrictions | L E Е О ЕХ 
е Assembled & Tested 577529 MODEL 4100-80 
 4МН2 Operation (2) Drives Installed 12" VIDEO MONITOR 
00 S 00 80 CHARACTER/24 LINES 
5475 1 250 $4 7500 


MODEL #800 


New 16K Version 
е Computer Console 


• Power Supply 
e TV Switch Box 


(CALL FOR BEST PRICE) 


ALSO AVAILABLE 
ATARI 410 RECORDER 
$ 00 


APPLE 11 


DISK DRIVE INTERFACE 
 5А400, Cabinet, 
Power Supply & Cable 


39500 
*WITH OPTIONAL 
INTERFACE CARD 


549509 


1 б STATIC 
RAM BOARD 

e 5-100 Compatible 

e 4K Bank Addressable 

e Extended Memory 

Management 

е No DMA Restrictions 

e Assembled & Tested 

e 4MHz Operation 


$240 


ORDERING INFO 


Name, Address, Phone 
ship by: UPS or Mail 
Shipping Charges, Add 
$2.00 up to (5) Ibs. 
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е Basic Language Program Manual 
е Guide to Basic Program Cassette 


MICROBYTE 


APPLE, TRS-80, HEATH, Exidy, „9х9 Matrix 
Sd. Expandoram, etc. e impact Dot 


e 150 CPS. 
8 for 545% * 10 CPI 
e 136 Columns 


16 for $8500 | 94 ASCII Character CALL FOR PRICE 


4116's-200NS ТУЗУ 


ADD-ON MEMORY FOR: MODEL-150 PRINTER 


ә бог 8 Lines per Inch 
е Pin Feed & Dual 
Tractor Drive 
® RS-232 or 
Paraliel Interface 


VERBATIAM : MICROBYTE |“ CHIPS. 
"" 2/08's 64K DYNAMIC 
SOFT-SECTOR (450NS.) RAM BOARD 2104's 
DISKETTS о Bakx 8 Bits or 32K x16Bits | (4K) DYNAMICS 
52869 5750 ea | Memory Mapped 520° oa. 
- Lu or = Assembled & Tested 5257-31. 
$ 00 (4K) STATIC 
SANYO 8556 559099, а 
B&W 
MONITORS 271 6’s QUME DATATRAK-8 
9” MODEL e Double Sided/Sgl. or Dbl. Density 
54 7509 5-Volt Only (450NS.) е 154 Tracks 
$1 800 на е 1.2 Megabytes/Disk ІВМ Format 
15” MODEL MFG. - HITACHI 3 М5. Access Time Track to Track 


$25099 ALSO AVAILABLE AVAILABLE 
INTEL'S $21.00 ЕЦ 


74_5240...%1.50) С 


c 90 | 74LS241 ...51.40 
Аы, | 7415244 ...51.50 


ded $2 | IMSAI CONN. 
100 PIN GOLD 
We Accept Cash, SOLDERTAIL 


Check, Money Order, $250 ua 


Visa & Master Charge. 
C.0.D.'s on Approval. 


"s эз ACOUSTIC 
САТ” “морем 


552500 ea. 
ENTRONICS | 


MODEL #737 
е 80 CPS Proportional Spaced 
° Dot Matrix (7 x 9) or (7 x 8) 
e 96 Character ASCII 
е Parallel Interface 


582599 


51 79° with cables 


“NEW” D-CAT MODEM 


U.S. Funds Оп! | 
ы dae og а | О for a еа. - (Direct Connect) $1 89.95 
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ROCKWELL AIM 65 USERS 


The MDA-65 from Thorson Engineering 
will: 


* Program both 2716 and 2532 type 
EPROMS. These devices will plug 
directly into the AIM ROM sockets 
providing up to 12 K bytes of non- 
volatile program memory. 


Cause your AIM 65 to operate as a 
full duplex 2400 baud terminal. 


Allow rapid downloading of object 
files from another computer or 
cassette tape to any RAM address. 


The programmer circuit card, software 
in EPROM, and program listing all for 
only $135.00 check or money order. 
Washington residents add 5.3% sales 
tax. 


Thorson Engineering Company 
6225 76th St SE 
Snohomish, Wa 98290 
(206) 334-4214 
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6809 PASCAL 


6809 Native code compiler generates 
romable, position independent output 
that runs faster than P-Code implementa- 
tions. Extensions include string and hex 
data types, case “otherwise” clause and 
Pascal interface to assembly language. 
Write for complete specifications. 


Compiler package includes compiler, 
relocating assembler, linking loader, 
runtime package, interactive symbolic 
debugger and user manual. We ship on 
8" softsector FLEX ог MDOS diskettes. 


Pricing: Compiler Package 
for source of runtime add 
user manual separately 


Terms: Check, money order, or COD. 
CA residents add sales tax. 
Add 3% (domestic) or 5% 
(foreign) for shipping and 
handling. 


FLEX is a trademark of TSC 
MDOS is a trademark of Motorola 


OmegaSoft 
P.O. BOX 70265 
Sunnyvale CA 94086 


ALi 8 — 8109 10 08 MORE-DEDUCT Se | 


ADO $1.00 SHIPPING 
CAL. RES. ADD 6% SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 


QUALITY COMPUTER PARTS 
P.O. BOX 743 / CHATSWORTH, CA 91311 
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V IZ Z gg А рея 


/ ROT LINE 


YOU NEED CRISP, HIGH CONTRAST п 
BLACK-WHITE and VIVID COLOR 


P ~ 


|4 CAPABILITIES FROM YOUR VIDEO 
MONITOR IF YOU WANT REALLY 
SUPER-LOOKING IMAGES FROM 


Ж AWAY E 


GET FREE 
DETAI 


VIA OUR 
HOTLINE!!! 


WMA | 


ATV Research 13-В BROADWAY DAKOTA CITY, NE. 58731 


Se 4A SO" 


program with ever 400 dealers. 


SURPLUS ELECTRONICS 


IBM SELECTRIC 
BASED I/O TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $645.00 


е Tape Drives * Cable 
е Cassette Drives * Wire 
* Power Supplies 12V15A, 12V25A, 
БУЗБА Others, © Displays 
» Cabinets © XFMRS œ Heat 
Sinks ө Printers * Components 
Many other items 
Send for free catalog 
WORLDWIDE ELECT, INC. 
130 Northeastern Bivd. 
Nashua, NH 03062 
Phone orders accepted using 
VISA or MC 


Сай Toll Free 1-800-258-1036 
IN NH 603-889-7661 
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MX-8 RELAY MODULES 


FOR LOW COST 
INSTRUMENTATION AND 
AUTOMATIC TEST 


ж 


е 8 BIT MICROPROCESSER 1/0 PORT CONTROL. 
* MATRIX MODE — LATCHES ANY OR ALL RELAYS. 
e rtm MOOE — LATCHES ONLY ONE 


e CLEAR MODE — OPENS ALL RELAYS. 
EXPANSION UP TO 8 MODULES WITH 
PREWIRED CARD CAGE. 
8 ВІТ 1/0 INTERFACE MODULE. 
IEEE 488 BUS INTERFACE MODULE. 


Catalogs and detailed applications bulletins from 


A | E С Systems 


Box 128, Mendon, М.Ү. 14506 716-924-3822 
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PET 
music 


BOARD 


At last! A music maker for your PET. Our 
system consists of a small circuit board 
which plugs into your PET's user port and 
connects either to a speaker or your hi-fi 
system (cable included). Our software (on 
cassette) lets you enter, save, and 
playback music in up to four voices, each 
with its own tone colour. Also included are 
several sample pieces to get you started. 
When ordering, please specify 8k, 16k, or 
32k PET version. 

$49 without amp (plugs into your stereo) 
$54 with amp (connects to a speaker) 

Please use certified cheque or money order. 


Electronic Music Systems 
45 Livingston Rd. Suite 501 
West Hill, Ontario, Canada 
MIE 1K8 


“PET is a trademark of Commodore B.M, 
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OSI'ers! 


OSI DIDN’T FILL YOU IN... 
WE WILL... With the 
"д Complete, 

New OS-65D 
V3.2 
Disassembly 
Manual. 

* 60 pages of listings 

* [ncludes full cross-reference 

listing 

Order today. Send check for 

$24.95 to Software Consultants, 

7053 Rose Trail, Memphis, Tenn. 

38134. 901-377-3503. Postpaid. 

Allow 2-3 weeks. 
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Will this be the dominant 
CPU board of the 80's? 
The 68000 is coming soon 
on the IEEE S-100 bus with 
on-board Z-80 emulation 
and many otheradvanced 
features. 
For more information 
write: 

VANDATA 

17541 Stone Ave. N. 

Seattle, WA 98133 
Or call: (206) 542-8370 
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ELECTRONICS 


INTEGRATED CIRCUITS 


P.0. Box 4430X 
Santa Clara, CA 95054 


Will calls: 2322 Walsh Ave. 
(408) 988-1640 


Same day shipment. First line parts only. Factory tested. 
Guaranteed money back. Quality IC's and other compo- 
nents at factory prices. 


TTL М323к 5 $85 CD4026 50 4116 20075 7 95 CONNECTORS REY BOARD 
таун 19 (м320к 12 150 С04027 1 6 84116 200n. 48 00 30 ип edge 2 50 56 мү ASCII keyboard ut £47 50 
74020 LM320K-15 150 CD4028 85 25128 630 44 pin edge 275 Fully assembted пы 
7404N 25 1М3201. 135 4029 135 MM5262 4) 100 pm edge 450 xs hel Mane ка 60 00 
408N 23 LM320T-8 335 С04030 45 MM52B0 300 100 pm edge WW 5 25 "— ?0 00 
7410N 20 (М3201-12 135  CD4035 135 ММ5320 9 95 IC SOCKETS Азер Pashe 14 95 
m шета és Em bees Q0 28 
7422N 39 LM339N — 100 CD4043 85 Р04110-4 500 ГЕ SUP РМ № Lung 
74 20 LM340K 5. 135 004044 P5101. 4% 5 15 22 0 птоз 15 
74420 56 ММ 135 Сим — 187 «2004 995 14 10 24 Ñ Green Yetow Т018 20 
AN 60 LMMK 0590 бш 100 27 % 58 re Orange Yelow umbo — 25 
T4488 77 LMMOK 24 138 CÓ4051 — 113 Н001655 695 29 40 57 LED Mounting Clips 85125 RCA Cosmac 1802 Super Elf Computer $106.95 
7450N 20 LM340T-5 125 С0400 142 ММ571 A ueri i6 pee are eG (ерин red amber, green уси clear! ; 
MAN 35 (MX 128 О 7 БАҮЗ85001 905 WIREWRAPLEVELS CONTINENTAL SPECIALTIES ін stock Compare features before you decide to buy апу plus load, reset, run, wait, input, memory pro- 
7a85N 88 LM340T 15 125 С04069 40 9358 380 4 ы A gg Complete tine of breadbosrd test equip other computer. There is no other computer оп tect, monitor select and single step. Large. on 
ЕЕ ЕЕ ишы ШЕТ Dak the market today that has all the desirable bene- board displays provide output and optional high 
ату do HEC RE. 9 —— oie li ін MR fits of the —— ЕН for so іе money. The Super and low address. There is а 44 pin standard 
7495N б 1379 500 (00% 4 мизи — 550 1 тет ЕН is а small single board computer that does connector slot for PC cards and a 50 pin connec- 
MIN шмш ты Can 165 шыз2 300 мш 1а ао алы many big things. It is an excellent computer for {ог slot for the Quest Super Expansion Board. 
741219 M (Mise 16 Сое! 35 ммо 210 оми P ММ5865 Stopwatch Times training and for learning programming with its Power supply and sockets for all IC's are in- 
14125Н 45 LM709H 28 СВ — 47 мм 71 18 MHz 3 90 nm VPN ie М machine language and yet it is easily expanded — cluded in the price plus a detailed 127 pg. instruc- 
7445N 7? LMTZUUN 50 cba зы CES 18 мш 390 SCAN [ы : ; қ 
юн — 120 мн — 85 со? — 100 сш 80 32Мш 390 Rho ovr Ael — with additional memory, Full Basic, ASCH (боп manual which now includes over 40 pgs. of 
74153М 88 LM?41CH 35  CD4508 425 MM5375ANM 390 32708 Hi 4 00 H { { 
мн 200 train 38 обо 100 мазгам aao 1 амы 150 Tib Keyboards, video character generation, ек. software info. including а senes of lessons to 
мын мен 5005 29 25 180 ыы 195 уе,” Before you buy another small computer, see if t — help get you started and а music program and 
741200 125 LMI30N 175 Ср 110 15 95 2097152 ыи 450 29 ina f · ROM tor graphics target game. Many schools and univer- 
ne 7208 Expande $229 00 includes the following features: ROM monitor 
JN B7 LM1304 110 CD4518 toe 7209 455 2 4576 Мн; 4 50 Model 150 Bus " 2 Ы ә d iti i th 5 ЕН f t d 
74174 ® 1М135327 Ой — 10? руй 375 3208 M 450 Grabber Kd $369 00 State and Mode displays; Single step; Optional 5165 are using the ouper ET as a Course от study. 
пан 175 UM 2% бз 07 ыы ATS NBN. а Clock Calendar КН — 322.95 address displays, Power Supply; Audio Amplifier. OEM's use it for training and R&D. 
ES ‚® (м7? ти сраз $: MICROPROCESSOR II 4% amer " — and Speaker; Fully socketed for all IC's; Real cost Remember, other computers only offer Super Elf 
04583 кел 
маш ашы ТА тан зе неше 10 нот" ып Ш о плату repans, Чо орет ной саа тае 
74365N 89 LM3900N — 5D 7400 35 6800 & 95 e Super ЕН includes а monitor for pro- . -32, 
T3678 89 LM3905 175 74504 4) 6802 "95 ENCODERS 325 j address option $8.95, Low address option 
[юн 95 1600 x MA а MUS Эм ін 0 таланте 15 ШӘП авто, пойти andi wh ИЙНАР SE =" osan алп with aed and labeled 
зао т моу 80 МСМ 1% 6850 590 NNO 1% 32 БҰ CT 600 m 3n STEP for program debugging which is not in- — 4 
ин — № МУ 39 74000 35 05 1295 AYS-9200 001% M [К cluded in others at the same price. With SINGLE Plexiglass front panel $24.95. All metal Expan- 
745048 55 МЕ55бА |85 74С48 225 0086 75 00 746923 550 24ү CT 400 m 395 STEP you can see the microprocessor chip opera- sion Cabinet, painted and Silk screened, with 
TALSOSN 40 NESESA t00 74074 55 260 9 95 HDOIES-5 595 10У 1 2 amp - plug 4 85 , room f 5 S-100 b d d r | 
74508 45 NESBBY — 150 7476 175 2ЖА "is МИНЕЗ ES 126 amp 12 95 ting with the unique Quest address and data bus 007 tor оагоѕ апа power supply 
74L510N 45 МЕБЕУ 100 74090 175 8212 290 12V 500 ma wa ты! plug 475 : ae $57.00. NiCad Battery Memory Saver Kit $6.95 
Зи — 55 мЕ5708 475 бз 17 EOM 39 p esseciers А5122 12V 1 amp wal plug 6 50 displays before, during and after executing in- чну ' ің 
мин 125 7805 0 қом 30 E 29 Бор jg раа 7s structions. Also. CPU mode and instruction cycle А! kits and options also completely assembled 
MSN бю с м p3 zs) 008 Coar 10 osmay Leos are decoded and displayed оп 8 LED indicators. — and tested. 
4 8253 15 00 MAN 270 290 : j j Б 
тан 75 тиан 2 MONS 800 8088 305 DAN 210 мАн озю № An RCA 1861 video graphics chip allows you to  Questdata. a software publication for 1802 сот 
мен тым № ме TS 8057 10® oso МАЮ САСА 300 1 00 connect to your own TV with an inexpensive video Puter users is available by subscription for 
7aLS75N 100 74:922 600 18020 pas 13 95 DL707 0170784 СА 300 100 modulator to do graphics and games. There isa 912.00 per 12 issues. Single issues $1.50. Is- 
4L 1.00 Am D CONVERTER 74CS23 600 10070 pas 17 95 Michek 3w Dig LEO mE. — 777% (АСС 500 190 дгар ae sues 1-12 bound $16.50 
45 100 450 169% 7% MER 1 50 нем АН 00747750 САС 600 195 speaker system included for writing your own ues oun JU. 
МИ 110 вло 135 зи бё сым cam 1108 750, сага music ог using тапу music programs already Тіпу Basic Cassette $10.00, on ROM $38.00, 
74511 85 87500) 1395 СоРтабт — 1595 Mehal Clock Ки 1446 0500507 ССА 500 135 written. The speaker amplifier may also be used original ЕН kit board $14.95. 1802 software; 
7ALS113N 45 10139 995 INTERFACE ат! FND50X510  CC/CA 500 90 Д 7 р = sie aN 
SHE E CE 8 Avg ssy CM Битан оп МВТ CCCA B00 220 to drive relays for control purposes. Moews Video Graphics $3.50. Games and Music 
| 3 M АҮ5-1044 7 50  Momeroerd ° 539 00 at НЫ ; $3.00, Chip 8 Interpreter $5.50. 
agn E I 14.25 zd 8 Е 55 tec bona $1500 Do armen t A 24 key HEX keyboard includes 16 HEX keys р rp $ 
| vorescent % i 
Мм 168 Ою 25 Sr) 450 PROM RESISTORS % em 5% 10 agi дыр '2 Щ Super Expansion Board with Cassette Interface $89.95 
74LS163N 165 CD4001 35 8143 300 1702А 4% 10 per type 03 7520 Cavex photoceits 39 г я ; : . 2 
1451744 200 (0402 35 670 50 25138 upper case 8 75 Fri е E ГЕШ, -— 12 This is truly an astounding value! This board has | points can be used with the register save feature 
мин 2% Ср; 35 8124 350 27161 1800 1000 per Iype 012 Маат cA 40 120 been designed to allow you to decide how you їо isolate program bugs quickly, then follow with 
AM 1108 1" ны 12200 З рае рае нео ки 5 want it optioned. The Super Expansion Board ^ single step. if you have the Super Expansion 
(04010 45 8128 275 2732 6500 „ MAN4740 CC 40 120 comes with 4K of low power RAM fully address- Board and Super Monitor the monitor is up and 
EAR CD4011 35 8197 169 2758 2250 “Ҹат 5% per type 05 МАМ6640 CC 56 2.95 А Pg 
Сазе 90 (040% 22 wm LE peu MANGT 10 СА B 1% able anywhere in 64K with built-in memory pro- — running at the push of a button. 
LI гацаа - 
1 i 
Ашы 250005 Monn Z299 Ms 9 мата И qe ew A Li same алд Output Ports with full handshake. They 
ГЕТЕ — ойма 14 М 570 Тат іне © Magna tss oard and it fits neatly into the hardwood cabinet | allow easy connection of an ASCII keyboard to the 
МОН 35 (04019 45 2100AN-2L 160 N825120 850 102Р3 1газйалтаг 2.25 alongside the Super Elf. The board includes slots input port. RS 232 and 20 ma Current Loop for 
LM308N 100 CD4020 102 210444 495 N825131 B 50 MA1612A Transfermer 2.25 for up to 6K of EPROM (2708, 2758, 2716 or TI 1 : 
COME ПО MOI omm 2716) and is ull PROM аур or nier np Aeon ча ан 
: t оте 
ИМК 375 604023 28 21122 395 ОМ#8577 290 System Compute contratad uirasonc trams. ) and is fully socketed. EPROM сап beused | need more memory there are two 5-100 slots for 
ee eee ЛІК Super ROM Monitor $19.95 is available as — Monitor version 2 with video driver for full capa 
s an on board option in 2708 EPROM which has bility display with Tiny Basic and a video intertace 
PROM Eraser NiCad Battery Fixer/Charger Kit been preprogrammed with a program loader/ board. РагаНе! 1/0 Ports $9.85, RS 232 $4.50, 


assembled. 25 PROM capacity $37.50 
(with timer $69.50). 6 PROM capacity OSHA/ 
UL version $69.50 (with timer $94.50). 


280 Microcomputer 
16 bit 1/0, 2 MHz clock, 2K RAM, ROM Bread- 


Opens shorted cols that won't hold a charge 
and then charges them up. all in one kit w/full 
parts and instructions. $7.25 


Rockwell AIM 65 Computer 


editor and error checking multi file cassette 
read/write software, (relocatable cassette file) 
another exclusive from Quest. It includes register 
save and readout, biock move capability and 
video graphics driver with blinking cursor. Break 


TTY 20 ma I/F $1.95, S-100 $4.50. А 50 pin 
connector set with ribbon cable is available at 
$15.25 for easy connection between the Super 
ЕН and the Super Expansion Board. 


Powet Supply Kit for the complete system (see 


6502 based single board with full АЗС! keyboard 
and 20 column thermal printer. 20 char. alphanu- 
meric display. ROM monitor, fully expandable. 
$375.00. 4K version $450.00. 4K Assembler 
$85.00. 8K Basic Interpreter $100.00. 

Special small ре supply for AIM65 assem. in 
frame $54.00. Complete AIM65 in thin briefcase 
with power supply $499.00. Molded plastic 


Multi-volt Power Supply ). 
Announcing Quest Super Basic— SECOND GENERATION 


A new enhanced version of Super Basic now Enhancements include increased speed, built- 
available. Ouest was the first company worldwide іп provisions for Stringy Floppy орру Disc, 
to ship a full size Basic for 1802 Systems. А Printer Driver, 1/0, user d inable command 
complete function Super Basic by Ron Cenker — library and statement renumbering. 


including floating point d with scientific Easily adaptable to most 1802 systems. Re- 


board space. Excellent for control. Bare Board 
8.50. Full Kit $99.00. Monitor $20.00. Power 
upply Kit $35.00. Tiny Basic $30.00 


$-100 Computer Boards 

ВК Static Godbout Econo ПА Kit 145.00 
16K Static Godbout Econo XIV Kit 285.00 
24K Static Godbout Econo VIIA-24 Kit 435.00 


32K Static Godbout Econo X-32 Kit 575.00 enclosure to fit both AIM65 and power supply | notation (number range 2-.17Е%), 32 bltinteger quires 16K RAM minimum for Basic and user 
16K Dynamic RAM Kit 199.00 $47.50. Special Package Price: 4K AIM, 8K Basic, № > 2 billion, multi dim m . String 1-4 String programs. Source listing for both Serial and 
32K Dynamic RAM Ki 310.00 Ш power soy cabinet $568.00 manuum e grams базе. Paral UD темн 

K Dynamic Kit 470.00 uper Elf 44 pin expansion Super Basic on Cassette $40.00. 
Video Interface Kit $135.00 board; 3 female and 1 male bus. Board plus 3 75 statements. functions and operations. : 


801C Update Master Manual $55.00 
Comp. IC data selector, 2700 pg. master reference 
guide. Over 51,000 cross references. Free update 
service through 1980. Domestic postage $3.50. 


Modem Kit $60.00 
State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 


connectors §22.95. 


60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 


Video Modulator Kit 
Convert ТУ set into a high quality monitor w/o 


$8.95 


Gremlin Color Video Kit $69.95 

32 x 16 alpha/numerics and graphics; up to 8 
colors with 6847 chip; ІК RAM at E000. Plugs 
into Super ЕН 44 pin bus. No high res. graphics. 
On board RF Modulator Kit $4.95 


1802 16K Dynamic RAM Kit $149.00 
Expandable to 32K. Hidden refresh w/clocks up to 4 


Elf Н Adapter Kit $24.95 
Plugs into Elf I] providing Super Eit 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 


Super Color S-100 Video Kit $129.95 
Expandabie to 256 x 192 high resolution color 


affecting usage. Comp. kit w/full instruc. 


Multi-volt Computer Power Supply 
8v 5 атр. «18v .5 amp, 5v 1.5 amp, -5v 
.9 атр, 12v .5 amp, — 12v option. +5v. ~ 12у 
are regulated. Basic Kit $29.95. Kit with chassis 
and all hardware $43.95. Add $4.00 shipping. Kit 
of hardware $14.00. Woodgrain case $10.00. 
$1.50 shipping. 


MHz w/no wait states- Addl. 16K RAM $63.00 
Super Elf 44 pin expansion board: 3 female and 1 
male bus. Board plus 3 connectors $22.95 
Tiny Basic Extended on Cassette $15.00 
(added commands include Stringy, Array, Cas- 
sette 1/0 etc.) 

8-100 4-Slot Expansion 

Super Monitor Vi. Source Listing 


graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda- 
ble to 6K. S-100 bus 1802, 8080, 8085, 280 etc. 
Editor Assembler $25.00 
(Requires minimum of 4K for E/A plus user 
source) 

1802 Tiny Basic Source listing $19.00 


Super Monitor У2.0/2.1 Source Listing $20.00 


acoustic coupler plans included. 
LAC 7000 + Printer $389.00 
40/20 column dot matrix impact, std. paper. 
Interface all personal computers. 

64/40/32/20 version $405.00. Optional cables 
available. 
LAC 7000 printer interface cable tor Super ЕН 
with software $26.00 


TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 
$10.00 min. order BankAmericard and Master Charge and COD. $1.00 insurance optional. 


$ 9.95 
$15.00 


FREE: Send for your copy of our NEW 1980 
QUEST CATALOG. Include 48e stamp. 


Shipping charges wil! be added on charge cards. 
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CROSS-ASSEMBLERS 


WRITTEN IN ANSI FORTRAN IV 


PACKAGE NO. MACHINE(S) 


ХА5М6800 МС68800,02,08 
ХА5М6801 
ХА8М8805 
XASMBBOS 
XASM8085 8080,80858 
ХА5М1802 С0ғ1802 
XASMO502 8500 FAMILY 


Full instruction set. all sddressing modes. Free-format input, 
relocatable listing end object modula, many user-selectable 


assembly options. 8-сһагастег labels, arithmetic expressions in 
operands, jong error messages, high execution speed. 
Fuli-capability assemblers run on almost any system suppor- 
ting ANS! standard FORTRAN ІҮ, 1966 or later, et a fraction of 
the cost of a separate development system. 
FORTRAN SOURCE MEDIA PRICE 


MAGNETIC TAPE PACKAGE ..,. $75.00 
PUNCHED CARD PACKAGE .. .,. $50.00 
MANUALILISTING ALONE . . $20.00 


Packages include manual/isting, shipping in U.S.A. For cards, 
specify punch code. For tepe, specify code, ВРІ, block siz. 


Р.0. Box — 
Minneapolis, MN 55414 
(812-722-1702 


Circle 296 on inquiry card. 


Let The Purchasing Agent buy 
wholesale for you. 


Save up to 50% 
Over 200 computers, CRT's and 


printers plus software. Compare: 


Whsa. 
TI-810 Printer $1.383 TVI 912C 
Cromemco Sys-3 64K 5,346 Diablo 1640 и 
Зегос 10-120 680 Alpha Micro 10Meg 10,185 
Qume Sprint 5 2,285 Zenith 2-89 48K 2.069 
NorthStar Hor2 32K 2,179 WordStar 250 


THE PURCHASING AGENT 
(415) 540-8119 
Hotel Claremont, Berkeley, CA 94705 


Circle 299 on inquiry card. 


STATIC RAM CHIPS 
FACTORY PRIME ler yl ity Dp лейді 


21141 450 ns.$5.90 200 ns . $6.90 
4044 450 ns. .$5.90 250 ns . $6.90 


Add $5 00 Handing on Orders Under $200 00 


32K STATIC RAM BOARD 


FOR THE 5550 AND SS50C BUS (SWTP etc.) 

e SS50C Extended Addressing (can be disabled). 
* 4 separate 8K blocks. 

* Low power 2114L RAMS 

e Socketed for 32K 

* Write Protect 

е Gold Bus Connectors 


including Our ARD, eye Ouf AC 
tro! Products for 21 COMO 


СТИХ Q 


1337 W. 37th Place * Chicago, IL 60609 
(312) 927-5510 е TWX 910-221-4055 


The Company that delivers. 
Quality Electronic products since 1975. 
GIMIX* and GHOST’ are Regstered Trademarks af GIMIX INC 


Circle 302 on inquiry card. 


APPLE il PLUS WITH 48K RAM 
TEXAS INSTRUMENT 99/4 COMPUTER 
Ti 810 PRINTER 
TI 820 PRINTER 
CENTRONIC PRINTERS 
730 1 PARALLEL PRINTER 
737 1 PARALLEL INTERFACE 
SPINWRITERS FROM NEC 
5510 О SERIAL INTERFACE 
5520 KSA SERIAL WITH KEYBOARD 
5530 PARALLEL INTERFACE 
COMPRINT 912 APPLE TAS-80 PET 
912 SERIAL 
PAPER TIGER 440 
440/G 
BASE 28005 T PRINTER 
COMMODORE BUSINESS MACHINES 
PET 2001 8K COMPUTER 
PET 2001 32K 
PET 8032 80CHAR SCREEN 
PET 2022 TRAC FEED PRINTER 
РЕТ 2023 FAIC FEED PRINTER 
PET 2040 DUAL FLOPPY DISK DRIVE 
РЕТ 8050 1 МЕС STORAGE 
ATARI 800 
ІМТЕНТЕС SUPERBRAIN(32K) 
NORTH STAR COMPUTERS 
HRZ 2 32K D ASM 
HRZ 2 32K-Q ASM 
DISPLAY TERMINALS 
INTERTUBE і 
HAZELTINE 1410 
1420 


1500 
IMMEDIATE DELIVERY FROM STOCK 


MULTI-BUSINESS COMPUTER SYSTEMS 
Я MARLBOROUGH НЕ Т 


5% H: АМ NN = 
4 Tar 
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DISK DRIVE/ «n 


RS MOD. Il 
Only 


5468 


Hazeltine 1000 (unused). .. .... *299 

Shugart SA 400. А ..5279 

Pertec FD2000 .. ‚279 FD250 $359 

MPI B51... . 279 852. "349 

SA801R w/PS/Cab = $749 

Dual Drives w/PS/Cab . .... 1499 
Limited Quantities 


3304 UJ. MocRrthur Blvd. 
Santa Ana, CA 92704 


(714) 979-9923 
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ІЕЕЕ-488 To TRS-80* 
INTERFACE 


«Qoa, фа des 


MODEL 488-80B $225.00 


(plus shipping, ins & tax) 


EVERYTHING NEEDED TO ADD 
POWERFUL GPIB-488 CONTROLLER 
CAPABILITY TO TRS-80 MODEL 1, 
LEVEL 2 OR DOS 


SCIENTIFIC ENGINEERING 
LABORATORIES 
11 Neil Drive е Old Bethpage, NY 11804 


Telephone: (516) 694-3205 


“Trade Mark of Tandy Corporation There 15 no aftilia- 
tion between Scientific Engineering Laboratories and 
Tandy Corporation or Radio Shack. 


Circle 303 on inquiry card. 


Shugart 
Floppy Disk 
Driver 


3M Floppy Discs 


4K bytes EPROM 


TMS 2532 450ns Single 5V 


SN74SXX Series Schottky I.C. 


U.S. SERVEX Inc. 
10322B N. Stelling Rd. 
Cupertino, CA 95014 

(408) 252-4217 


Circle 298 on Inquiry card. 


LOW PRICES 


Most all brands. Micro/Minis, 
terminals, printers, and accessories 


Atari 400 ........$ 495. 
‘Commodore 8016.51270. 
Soroc 1Q120.....$ 739. 
Qume 5/45 RO .. $2560. 
Base 2 800ST ...$ 539. 
Novation CAT ....$ 155, 
Wordstar.........9 399. 


Send for our catalog or call us (you'll get 
up to a $3.00 credit for the call on your 
order) for technical consultation or 
quotation, All items cashier's check only 
and shipped freight collect. 


SP ELECTRONICS 


P.O. Box 8265 
Sacramento, CA 95818 


(916) 442-2323 


Circle 301 on inquiry card. 


SURPLUS INVENTORY 


22 MHz 
BANDWIDTH 


SOLID STATE MONITORS: Syivana 12 B&W CAT 22Мнг 
video bandwidth 800 line resolution! ASL Modal C12ACB ОЕМ 
tabletop =1уіе without casa P4 phosphor Inputs - separate video horiz 
В уеп pos sync pulses в! nominat ТТ. СМО$ laveis Any sweep rate 
10-20 KHz 215 VAC Simpie TAS-80 hookup add 2 jumpers With full 
mant manual inc) timing, schematics, TRS-80 hookup өле Slightly 
used and hike new checked, $88. Used, checked, па burns . $77 


FLOPPY POWER SUPPLIES (6 OUTPUTS): North #3878 
brand new in orig foam boxes 5V,3A 24V/1 2А 16У/2бА (all 
adjustable w/OV prot А сы kmiting) 1200 tA -24У 0 ЗА (both w'OV 
prot ), -12V/0 1А (ud) ) Fully regulated, linear partially enc! w'schts 8 
assy dwgs 3655414" 415УАС Will run 1 (уреа! 8” floppy оғ drop 
the 18V to 12 and run 2 ог $ minifloppies $44 


$100 CORE SALE: Brand new tested Ampex core Sea article “IT'S 
TIME FOR CORE' (9 78 Kiiobaud p 34) which describes an easy bul, 
intartace between this core and ап 5-100 machine But ignore the prices 
in the ам! Sale priced inctudwig large documeniatian pkg Non- 
volatile 16K -byte boards $199 
Add $4 for schematics of core 


OTHER SURPLUS BARGAINS: LETTER QUALITY ASCII KSA 
TERMINALS, Perkin Elmer Carousel 20ma $1600 Н5-232 $1800, FOB 
PORTACOM portable terminalia w builtin coupler 110 baud impact 


| technigan special AS-IS $250. checked $450. FOB 


WRITE OR CALL FOR FULL SPEC SHEETS ON SPECIFIC ITEMS 
TERMS: UPS included 48 states except FOB дету UPS COD add 


| $200 VISA 4 MC add 4% NJ add ззіеѕ tax Everything guaranteed 


working to specs immediate stipment о’ immediate refund Phone 
orders and questions are wakame 


ELECTRAVALUE INDUSTRIAL 
PO BOX 15 run Phone orders 
MORRIS мә М.107950 e А are welcome 


ЕУІ 201/267-1117 


FOR APPLE П AND APPLE Il PLUS COMPUTERS 


DoubleVision 


г — : ігі 
] “hy, 
| ü ақ. 
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d 
Кы 34 | i 
- 2 Я С RFU 3 7 ё| 1. Қам s 
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80 . 24 Video Display with Upper and Lower Case 


е is a hardware board that may be plugged into any slot in Apple I! or Apple Il Plus 32K or 48K Disks * full 128 ASCII character set, including 
control characters е fully programmable cursor е built in light pen capability е inverse video © full cursor control e works with 
50/60Hz * has 2k of its own screen memory * has its own video output jack that must be connected to a monitor (or a high band width black 
& white TV thru a good RF modulator). Color TV's produce a poor display and are not recommended. * permits you to connect another 
monitor (or a T.V. set thru RFmod) to the Apple video output jack * displays 24 lines of 80 column text — programmable for different 
values * permits you to have graphics on Apple video output * video output and Apple video output may be connected to one monitor thru 
optional video switch * is active only when addressed for reading from or writing to ® accepts lower case input from keyboard by use of 
escape key. (no modification required) or direct use of shift key (1-wire connection from shift key pad to DoubleVision required). е is compati- 
ble with the latest version of various word processing software packages. Presently these include Арріе-ріе 2.0— Programma International, 
Easywriter Professional system— Informational Unlimited, Text Editor/Formatter— Peripheral's Unltd. (when ordering from these companies, 
please ask for versions compatible with DoubleVision). All software available from Computer Stop when released. « Peripheral's Unitd. 
B.I.T.S. and P.I.T.S. and Southeastern Software's "DATA CAPTURE” with Micromodem and communication card. These packages give ability 
to upload, transfer and download files from remote computers, and all at 80 columns! * Programma Int. latest assembler LISA V:20 will sup- 
port full 80 column display * is transparent for use with Basic and Pascal * software on disk for easy modification and adaptation for dif- 
ferent applications е completely. commented source listing of software and hardware schematics avallable е PASCAL 
(optional) е becomes the console when installed in Pascal е Permits 80 column text processing with full upper/lower case while using 
Pascal's editor * must be plugged into slot 3 when operating with Pascal 


Available now at your local computer store. ...... $295.00 


Call Computer Stop for Store nearest you Calif. Residents add 6% Sales Tax 


| Shipping, Insurance, Handling, extra *Арр!е is a Registered TM of Apple Computers, Inc. 


Dealer inquiries invited 


Contac | The Computer Stop MON. - SAT. 


COMPUTER STOP CORP. 
2545 West 237th St. 1691 9 Hawthorne Blvd. 


ies Lawndale, CA 90260 10-6 


Torrance, CA 90505 


| 539-7671 | (213) 371-4010 
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8048 ЕС 


ge HOME ENERGY 
$89 CONTROLLER KIT ! 


A COMPLETE STAND-ALONE 
SYSTEM ON A BOARD 


FOR CONVENTIONAL AND 
SOLAR HEATING, LIGHTING, SECURITY 
APPLICATIONS, AND MORE. . 


8035 CPU / 2708 EPROM. 

16 position programmable keyboard. 
Discrete and 7-Segment LED displays. 
Requires only 110 VAC. 

5 controlled Triac outputs. 

PROM monitor software for input, display, 
and basic control included. 

Manual with schematics, software listings, 
and application notes. 


USE OUR CONTROL MONITOR SOFTWARE 
TO CONTROL IN MINUTES, OR CUSTOMIZE 
WITH YOUR OWN SOFTWARE USING OUR 
SUBROUTINES. 


VERMONT MICROSYSTEMS. INC. 
Р.О. BOX 270 
ESSEX JUNCTION, VERMONT 05452 


TO ORDER, CALL COLLECT AT (802) 849-6645 


Circle 306 on inquiry card. 


CP/M -— IBM 
Compatibility 
with 


REFORMAI TER" 


For $195 you can now transfer 
data between large and small 
systems. 
REFORMATTER"* a Diskette Utility 
Program, enables you now to 
transfer textual data files in either 
direction between Z-80 or 8080 
based micros operating under 
CP/M and IBM systems using 
3744 diskettes, 
For detailed information contact 
MicroTech Exports 
912 Cowper Street 
Palo Alto, CA 94301 
Tel: 415/ 324-9114 
TWX: 910-370-7457 MUH-ALTOS 
Dealer & OEM discounts available 
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E KEES LEES 


mE 
nS 99 Leen 


ЕОЕХ 


СВЕЕМ 
SCREEN 


* IMPROVE IMAGE CONTRAST 

e REQUCE EYE FATIGUE 

€ ENHANCE SCREEN LEGIBILITY 

e PROVIOE A MORE PLEASING 
DISPLAY 

e GIVE A DISTINCTIVE PROFESSIONAL 
LDDK TO YOUR SYSTEM 

The GREEN SCREEN is custom molded to 

fit nicely over the picture tube. 

It ingeniously mounts in seconds without 


any tools. 
Money back guarantee 


CALL: (212) 296-5818 m ee) 
or send $12.50+ $2 S&H s 


+ 
+ 
+ 
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ж 
ж 
ж 
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85-71, 78th Bt., Woodhaven, N.Y. 11421 


жжжжжжжжж k k OK 


Circle 312 on inquiry card. 


k K k k k ak k k k k k K ЖЖ ЖЖ 


ALPHA product co. * 
ж 


НВ Owners 


AD-8/4H 
ANALOG/DIGITAL SUBSYSTEM 


е B A/D Input Channels 

° Fast-Over 4500 A/D Conversions/Sec 

* 4 D/A Output Channels — Each With 
Sample and Hold 

e Full 8 Bit Resolution 

» Uses Single Card Slot 

е Fully Assembied And Tested 

* Full Documentation Provided 

* Visa, Master Charge OK 


$125.00 


CCM, Inc. 
P.O. Box 2308 Reston, Va. 22091 
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NORTHSTAR SOFTWARE 


FUN ON THE HORIZON is а collection of 40 
games with average size over 200 lines. In- 
cludes Poker, Golf, Football, Biorhythm, Black- 
jack, Keno, Life and 33 more $24.0 


UTILITY contains a 280/8080 Disassembler for 
machine code programs resident in RAM or on 
diskette. It also includes a COMPRESS utility for 
BASIC program files which increases execution 
speed while decreasing program size as much as 
3596 $17.00 


SUPRTREK, a space battle game, features ac- 
tion graphics and an updated play-by-play 
display map of the galaxy. Over 900 lines of 
code 


All programs use the 64 character ASCII subset 
with max line length 64 cheracters. Available in 
double or single dansity on 1 or 2 (SD) specially 
modified double-sided diskettes. (SD, add 
$4.00 per order) 


COMBINATION PRICE: All three packages for 
$36.00 


Order now from S&S Computing, Inc. 
64 Juniper Street 
Allentown, Pa, 18106 
(215) 398-1299 


or circle our reader service number below to 
receive 4 pages of program abstracts and sam- 
ple output. 


Сігсіе 310 on inquiry card. 


BUSINESS 
SOFTWARE 


е Billing - А/К * Pavroll 
е Direct Mail * Job Costing 
* Inventory * General Ledger 
е Construction Manager Billing 
е Auctioneer Point-of-Sale 
е Architects Office Svstem 
е Title Insurance System 
and others 


All Software created by 
leading consulting firms and 
in productive use by 
businesses. 


WRITE 
MICRO SOFTWARE 
DISTRIBUTORS 
P.O. BOX 674 
GRAND BLANC, MI 48439 
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NORTH STAR SOFTWARE 


BYSILERRA SOFTHARE 


BOX 435 JUNE LAKE, СА. 93529 {714} 548-7247 


MAILING SYSTEM -- Add, delete, modify, 
rint or sort up to 1500 records. Four output 
ormats. 

28K RAM $25 


FILING SYSTEM — Same features as mailin 
system however user specifies the recor 
Савор от by use оѓ a special control file. 
28K RAM $ 


BANNER — Prints banners in a 6 by 8 
character matrix. 96 different characters sup- 
plied, also user definable. 

24K RAM $15 


NUCLEAR ENGINEERING PACKAGE — 
Design a pressurized water reactor, calculate 
nuicide decays, parent-daughter decays and 
more. 

28K RAM $30 


MUSIC | — (For Newtech Model 8) 5 songs us- 
ing 4 voices mE. "Close Encounters of 
the 3rd Kind" and “Raindrops Keep ug 
On My Head." (Note: Must own Newtec 
4-Voice Software) 

16K RAM $15 


Mastermind 20K $15 Amortization 20K $15 
Calander 24K $15 Math Package 24K $20 
Biorhythms 20K $15 Music Il 18K $15 
Not a Product of North Star Computers, Inc. 
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OHIO 
SCIENTIFIC 
SYSTEMS 


CALL FREE FOR OUR PRICES 
(800) 558-0870 
or 
WRITE FOR CATALOG 


FARAGHER & 
ASSOCIATES 


7635 BLUEMOUND 
MILWAUKEE, WI 53213 
(414) 258-2588 
In Wisconsin 
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Acoustic Modems from 
Metaresearch 


МА-50 ҒМ-2 
* Answer/originate * Originate only 
• Ве! 103-113 compatible * Crystal-controlled 
• 1119? assembled • 5119" assembled (99% kit) 
BOTH UNITS FEATURE: 
* Rates to 300 baud. RS232 interface, half-full duplex 
* Rugged wood & metal construction, safety AC wali transformer 


« 1-year warranty on assembled units 


METARESEARCH 

1100 SE Woodward St., Portland, OR 97202 

(503) 232-1712 

Add 2* shipping & handling. Visa, MC accepted. 
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DIGITAL RESEARCH COMPUTERS 
(214) 271-3538 


32K 5-100 EPROM CARD 


74.95 


КІТ 


USES 2716's 
Blank PC Board - $34 


ASSEMBLED & TESTED 
ADD $30 


SPECIAL: 2716 EPROM s (450 NS) Are $19.95 EA. With Above Kit. 


7. Any or all EPROM locations can be 
disabted. 

Double sided PC board, solder- masked, 
silk-screened. 

Gold plated contact fingers. 
Unselected EPROM's automatically 
powered down for tow power. 

Fully buffered and bypassed. 

Easy and quick to assemble. 


16K STATIC RAM KIT-S 100 BUSS 
ta | ТІНІПІШЕНЕНІЕНЕ 
РТТ 


KIT FEATURES: 
1. Uses *5V only 2716 (2Kx8) EPROM's. 
2. Allows up to 32K of software on line! B. 
3. IEEE S- 100 Compatible. 

4. Addressable as two independent 16K 9. 
blocks. 10. 

‚ Cromemco extended or Northstar bank 
select. T 
. On board wait state circuitry if needed. 12. 


PRICE CUT! 


KIT FEATURES: - 
1. Addressable as four separate 4K Blocks. 


2. ON BOARD BANK SELECT circuitry. (Cro- 
memco Standard}. Allows up to 512K on tine! BLANK PC BOARD W/DATA-$33 
3. Uses 2114 (450NS) 4K Static Rams. ж 
4. ON BOARD SELECTABLE WAIT STATES. LOW PROFILE SOCKET SET-$12 
5. Double sided PC Board, with solder mask and Є 
silk screened layout. Gold plated contact fingers SUPPORT IC'S & CAPS-$19.95 
6. Ail address and data lines fully buffered. ASSEMBLED & TESTED-ADD $35 
7. Kit includes ALL parts and sockets. 
6. PHANTOM is jumpered to PIN 67. 
9. LOW POWER: under 1.5 amps TYPICAL пот |OUR #1 SELLING 
the *8 Vott Buss. 
10. Blank PC Board can be populated as any RAM BOARD! 
multipie of 4K. 
sew! STEREO! 
At last, an S-100 Board that unleashes the full power of two 
unbelievable General Instruments AY3-8910 NMOS computer COMPLETE KIT! 
sound IC's. Allows you under total computer control to $ 96 
generate ап infinite number of special sound effects for 
games or any other program. Sounds can be called in BASIC, 
ASSEMBLY LANGUAGE, etc. (WITH DATA MANUAL) 
KIT FEATURES: 
ж TWO СІ SOUND COMPUTER IC'S. 
FOUR PARALLEL !/Ó PORTS ON BOARD. BLANK PC 
USES ON BOARD AUDIO AMPS OR YOUR STEREO. BOARD W/DATA 
ON BOARD PROTO TYPING AREA. $31 
ALL SOCKETS, PARTS AND HARDWARE ARE INCLUDED. 
PC BOARD IS SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS. 
EASY, QUICK, AND FUN TO BUILD. WITH FULL INSTRUCTIONS. 
USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY. 
oth Basic and Assembly Language Programming examples are included. 
SOFTWARE: 
SCL"" is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL™ also includes routines for Begister-Examine-Modify, Memory-Examine-Modity. 
and Play-Memory SCL” is available on CP/M*' compatible diskette of 2708 or 2716. Diskette - 
$24.95 2708 - $19.95 2716 - $29.95 Diskette includes the source. EPROM'S are ORG at 
EQOOH. 
INCLUDES: 
1-CDP1802CD CPU 
2-CDP1822CE 256 x 4 RAM 
1-CDP1858CE 4 BIT LATCH 1-CDP1863CE SOUND GEN. 
COMPLETE SET $45 LIMITED QTY 
Digital Research Computers 
g (OF TEXAS) 
P.O. BOX 401565 е GARLAND, TEXAS 75040 * (214) 271-3538 


1-CDP1861CD VIDEO IC 
1-CDP1862CE COLOR GEN. 


16K DYNAMIC RAM PARTIALS 
V INTEL 2108 8K X1 RAMS 

8 FOR $9.95 32 FOR $35 

FACTORY PRIME! 

Huge special purchase of INTEL Dynamic RAM's. These 
are 2108-4, 300NS, 8K, Ceramic DIP. The 2108 is the’ 
INTEL 2116 (16K) tested for either upper or lower 8K only. 
These are factory prime. Full Spec. See INTEL 1978 Cat. 
for details or Memory Design Handbook for application 
data. Both IMSAI and EXTENSYS did mfg. S-100 RAM 
boards using these devices. — P.S. These devices will not 
work іп the SD EPANDORAM™. Please specify upper ог 
lower 8K. (51626 ог 51627). Asuper easy RAM to interface 
to a Z80, 16 PIN DIP. 


\ LOW POWER - 300NS 8 FOR 
ro SALE 2114 RAM SALE! $44 


4K STATIC RAM'S. MAJOR BRAND, NEW PARTS. 
These are the most sought after 2114's, LOW POWER and 300NS FAST. 
8 FOR $44 


16K STATIC RAM 55- 50 BUSS 
PRICE CUT! | 


229. mr E Ж M д Tl 5. 


FULLY STATIC! 


© О 


KIT FEATURES: 

1 Addressabie on 16K Boundaries 

2 Uses 2114 Static Ram 

3. Fully Bypassed 

4 Double sided PC Board Solder mask 
and silk screened layout 
All Parts and Sockets included 


ASSEMBLED AND 
TESTED - $35 Low Power: Under 1.5 Amps Typica! 


BLANK РС ROARD—$30 COMPLETE SOCKET SET—$12 
SUPPORT ІС5 AND CAPS—$19.95 


16K EPROM CARD-S 100 BUSS 


BLANK PC BOARD - $28 


USES 2708's! 


Иная of personal -— — — avund the world use this board with 
complete satisfaction. Puts 16K of software on line at ALL TIMES! Kit features a top 
quality soldermasked and silk-screened PC board and first run parts and sockets. Any 
number of EPROM locations may be disabled to avoid any memory conflicts. Fully 
buffered and has WAIT STATE capabilities. 

OUR 450 NS 2708'S 


ARE $8.95 EA. WITH 
TESTED — ADD $30 DUE 
NEW! G.I. COMPUTER SOUND CHIP 


AY3-8910. As featured in July, 1979 BYTE! A fantastically powerful Sound & Music 
Generator. Perfect for use with any 8 Bit Microprocessor Contains: 3 Tone Channels, 
Noise Generator, 3 Channels of Amplitude Control, 16 bit Envelope Period Control, 2-8 
Bit Parallel 1/О. 3D to A Converters. plus much more! All in one 40 Pin DIP. Super easy 
interface to the S- 100 or other busses. 


SPECIAL OFFER: $14.95 each Add $3 for 60 page Data Manual. 


TERMS: Add $1.25 postage. We pay balance. Orders under $15 add 756 
handling. No. C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. 90 Day Money Back 
Guarantee on all items. Orders over $50, add 85€ for insurance. 


“TRADEMARK OF DIGITAL RESEARCH. 
Circle 315 on inquiry card. 


NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 


NORTH STAR BASIC 
CROSSREFERENCE 


This Basic program prints or displays a 
sectionalized fully sorted line number 
index to transfers of control (both from/to 
andto/from), numeric variables, numeric 
arrays, numeric functioris, character vari- 
ables, character functions, and three sec- 
tions of basic keywords. A 30 block 
program (apprx. 1000 indices) analyzed 
and printed in 15 minutes. 

Multi program-file input and config- 
urable output width (32-80). To analyze 
60 block programs you need 16K user 
area, disk and Rel. 4.0 or later. Larger 
programs easity accommodated with more 
memory. Delivered on single density for 
use onali density North Star drives. Fully 
annotated source with implementation 
and use instructions is $30.00 from: 


J. McCarron Software 
2021 N. 22nd St. 
Phoenix, Arizona 85006 
(602) 244-9408 
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BELOW DEALERS COST ! 


Northstar 


North Star Horizon 


РА TORY TESTI AD ASTA ми ЕС, 


32K DD - 2295.00 
32К QUAD — 2600.00 


18K мш x 32k. RAM pow 


Application Software 


North Star Pascat North Word General Ledger 
$160 00 3335 00 $825 00 


Info Manager ———— Mail Manager 
$395 00 $245 00 


Accounts Receivable Accounts Payabie 
5475 00 %475 00 


COD-CASH IN ADVANCE -VISA/ MASTER CHARGE" 


* ADD 2 PERCENT ОМ CHARGE ОНЫМ аў 


<= 


CUSTOM BUSINESS COMPUTERS | 


103 ATLANTIC AVENUE, LYNBROOK, NEW YORK 11563 « (518) 687 10 а= EEI ЫН 
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P.O. BOX 7035 

PORTSMOUTH, VIRGINIA 23707 

NOBLE PHONE: (804)465-1814 
COMPUTER CORPORATION 


Triple Buss Mother Board 
With Triple Features 
§-100 BUSS— S-50 BUSS—S-30 BUSS 
Noble Computer Corporation announces the 
атаа of а combine triple buss mother 
board with the following features: 
Bullt-In RS232/TTY Interface 
Bulit-in 8 Bit Parallel Input/Output Interface 
Built-In Audio Input/Output Interface 
for Data Communication 
Also Available Computer Sound Board 
capable Of producing 


106,000,000 Distinct Sounds 
for 5-100 or 75. 50 Bus User compiete with soft- 
ware, capable of producing 106 Million 
distinct sounds. 


Also available — S-50 INTERFACE 
Open up your computer system to the rea! 
world. Now at last there із ап S-50 to S-100 in- 
teríace avaliable that allows you to be com- 
patible with any S-100 Bus interface system, 
1/0 media or memory system. This third 
generation S-50 Bue Interface features: 

е Selectable memory addressabilit 
€ Selectable 1/0 Device Addressability 
€ Up to 64K Addressability 
Both products are assembled, tested and 
guaranteed: 
Computer Sound Board — $179.95 
S-50 to S-100 interface — $129.95 
Triple Buss Mother Board — $149.95 


Desk Top Computer 


This unit is a computerized Electronic Secre- 
tary It keepstime, date, calendar, message, and 
meeting files Originally sold thru a major mail 
order house for over $450 00 


Technically, it's a 6507 MICRO, ROM, Ram, 
Planaplex Alpha Display, Ni-cad Battery, Power 
Supply. Keyboard, Wood and Aluminum Case 
with Schematic and Instructions 


Most of these Computers are warranty returns 
We are offering refurbished like new units for 
$99.95 and as is (most have minor problems) 
units for $44.95 Add $4.95 per unit for shipping 
and handling per unit ordered All units are 
complete as described АП sales are final 
California Residents add 6 5% Sales Tax 


Send Payment and Order to: 


Solid State Surplus 
P.O. Box 32418/San Jose, CA 95152 
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ONLY $950 


(Qty 6 or more) 


DEC LA-34 


Friction Feed, paper 
width to 15 inches 


CALL TOLL FREE 
800-638-3230 
IN MARYLAND CALL 


301-636-5680 


ASK FOR DATA TERMINAL 
DIVISION 


Disk Based 
"WVord Processor 


Available Now! 


Mailing List Option 


4441 West First Ave. 
Vancouver, B.C. 


VER анд MEE 
: 604-224-3107 wal 
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Floppys & 
Systems Repair 


DRIVES 


€ Per Sci - Shugart 
€ Pertec - Micropolis 


COMPUTERS 


€ Apple - TRS-80 


Computer Service Center 
1023 N. La Brea 
Hollywood, CA 90038 
(213) 851-2226 
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| JINSA 


TM Data 
Manage 
* CUSTOM DATA FILES 

* FAST/EASY/MENU DRIVEN 
* HELP COMMANDS 
ж KEYED RANDOM ACCESS 
ж MULTIPLE SEARCH KEYS 
ж PRIVACY ACCESS CODES 
ж WILD CARD SEARCH 


For 16K-32K PET, Dual Disk, and Printer 


FREE: LABEL PRINTER MODULE 
FREE: REPORT GENERATOR MODULE 
Specify CBM 2040 or COMPU/THINK 
Package $150 User's Guide only $25 
Introductory Demo Tape $5 Disk $ 8 
Check or Money Order plus $2 Shipping 
(NY residents add 8% Sales Tax) 
- DEALER INQUIATES WELCOMED - 


JINI MICRO-SYSTEMS, Inc. 


Р.О. Box 274-B е Bronx, NY 10463 


Circle 321 on inquiry card. 


64 DAC S-100 Card! 


64 output channels from a single multiplexed 
8-bit digital-to-analog converter (DAC) 

High density/Low cost: §8.30 per channel 
Compatible with any S-100 Bus system 

On board refresh saves the system’s processor 
from the need to continually update each 
channel 

+ .4% absolute accuracy 

Options include: fast non-multiplexed 12-bit 
DAC and/or 10-bit digital output port 
Perfect for home, laboratory, or electronic 
music applications 


Operations Manual — $5.00 
Check or Money Order 
Digital Multi-Media Control 


2338 Patierson #12 
Eugene OR 97405 
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DAL - COMP 


DAL-COMP gives you the finest lines in electronic hardware, components, computer boards and peripherals. 


SD SYSTEMS 


FOR S- 100 
Memory Boards, Video Boards, CPU Boards, 
PROM Boards, Single Board Computers, Control- 
ler Boards, Software. 


SSM 


FOR S- 100 — APPLE 
Video Boards, IO Boards, Music Boards, CPU 
Boards, RAM Boards, EPROM Boards, Extender 
Boards, Terminator Boards. 


AP PRODUCTS 


Solderless Plug Boards, Bread Boards, Flat Ribbon 
Cable Assemblies, Jumper Headers, Test Clips, 
Connectors, Sockets. 


CALIF. COMPUTER SYSTEMS 


FOR S- 100 — APPLE — TRS 80 
Interface Boards, PROM Boards, Controller 
Boards, CPU Boards, RAM Boards, Mainframes, 
Extender Boards, Proto Boards. 


QT COMPUTER SYSTEMS 


FOR S- 100 
Memory Boards, CPU Boards, Clock Calendar, 
Motherboards, I/O Boards, Video Boards, EPROM 
Boards, Controller Boards. 


MOUNTAIN HARDWARE 


FOR APPLE 
Introl X- 10, Apple Clock, Super Talker, ROM Wri- 
ter, ROM Plus, Music System, A/D & D/A, Expan- 
sion Chassis. 


— PANAVISE — OK MACHINE & TOOL — MODEMS — EPROM ERASERS — DISKS — DISK DRIVES — POWER 
SUPPLIES — VECTOR ELECTRONICS — IC’s — (TTL — CMOS — MEMORY) — SOCKETS — SWITCHES — 
TERMINALS — 


BEFORE YOU BUY 


Call Dal-Comp for prices on all your electronic and computing needs. We offer the finest products in the 
industry at prices you can compare with anyone. Check our fast service and responsive sales people. 


CALL TOLL FREE 800-527-5310 © слисошест zw) sso 


| THIS MONTH’S SPECIAL 


SALE PRICES ARE FOR PREPAID ORDERS ONLY. 
FOR OPEN ACCOUNT PLEASE CALL FOR PRICING & TERMS. 


8/$47.95| 8279-5 18.50| DB25P мае Plug 
6.25|2114L зоомѕ 4.95|DB25Srem. socket 
19.95| 1771 26.95 | 0В25С cover 
17.00|1791 37.95 | RS232set/1ea of above 
79.95 |1863/АҮ5 1015 5.95/UV Eraser 
3.50 |16028В vart 3.95 |Dip Switches 
13.95 |$-2350 usrt 7.95 |Zip Dip Sockets 
20.25|8212 3.50 |Lo-Pro Sockets 


4116 250ns 

2708 450ns 

2716 

TMS271 ТЕЖЕЛЕ 


ом? TERMS OF SALE: Cash. checks, money orders, VISA, Master Charge. Minimum Order $10 00. Texas residents add 5% sales tax. Minimum shipping and handling 


C charge $3.00. COD orders add $2.00 COO fee. U.S. funds only. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. SOME ITEMS SUBJECT TO PRIOR SALE. WE 
- зы RESERVE THE RIGHT TO LIMIT QUANTITIES. 90 OAY GUARANTEE. 


рос 
Lo DAL-COMP M/O DIV. 2560 ELECTRONIC LANE, SUITE 108, DALLAS, TEXAS 75220 e (214) 350-6895 
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в | | 16K MEMORY EXPANSION KIT 32K BYTE MEMORY 
една, RELIABLE/COST EFFECTIVE EXPANDABLE ВАМ FOR 

"T [7 b: ТТ! "ИТ 8; $ 6502 AND 6800 SYSTEM —AIM 65-*KIM*SYM*PET*S44-BUS 
ET niu FOR APPLE, TRS-80 KEYBOARD, EXIDY, * PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 
^. uu LU т oa ores i Meri i жш (SUPPLIEO) MOUNTED ON THÉ BACK OF THE MEMORY 

; y ( 

| Imo | Ns. - DEVICES. MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 

| T aeo ON AEOESS US BIEC Grete CORE are PET OR KIM USING AN ADAPTOR CABLE 
BURNED-IN AND FULLY TESTED RELIABLE—OYNAMIC ВАМ WITH ON BOARD INVISIBLE 
64K BYTE EXPANDABLE RAM 1 YR. PARTS REPLACEMENT REFRESH—LOOKS LIKE STATIC MEMORY BUT AT 


DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN GUARANTEE LOWER COST AND A FRACTION OF THE POWER 


R FOR STATIC BOAR 
NORTHSTAR. CROMEMCO. VECTOR GRAPHICS QTY. DISCOUNTS AVAILABLE USES HEU dk SUPPLIED нды HOST COMPUTER 
SOL. ANO OTHER 8080 OR 2-80 BASED 5100 — FULL DOCUMENTATION ASSEMBLEO AND TESTED 
SYSTEMS « 4MHZ 2-80 WITHNO WAIT STATES ~ BOAROS ARE GUARANTEED FOR ONE YEAR AND 
« SELECTABLE AND DESELECTABLE IN 4K PURCHASE PRICE 15 FULLY REFUNDABLE IF BOARD 15 

INCREMENTS ON 4K ADDRESS BOUNDARIES | RETURNEO UNDAMAGED WITHIN 14 DAYS. 

LOW POWER—8 WATTS MAXIMUM Г ASSEMBLED WITH 32K RAM 

200М5ЕС 4116 RAMS Г, & WITH 16K RAM 

FULL DOCUMENTATION =a TESTED WITHOUT RAM CHIPS 

ede T тетер BOARDS Ane | | . HARD TD GET PARTS (NO RAM CHIPS) на» 

YEA | = WITH BOARD AND MANUAL . . .. $108. 
PURCHASE PRICE IS FULLY REFUNDABLE IF VISTA V-200 MINI-FLOPPY SYSTEM BARE BOARO & MANUAL $49.00 


BOARD IS RETURNED UNDAMAGED WITHIN * S100 DOUBLE DENSITY CONTROLLER 
n кейшй * 204 KBYTE CAPACITY FLOPPY DISK 
-— s DRIVE WITH CASE & POWER SUPPLY 
АВВАМ“... $528.00 ж MODIFIED CPM OPERATING SYSTEM 
32KRAM ..... .... $458.00 WITH EXTENDED BASIC 
16K ВАМ... ... $389.00 5695.00 


= "T A 
COMPUTER DEVICES 


1230 W.COLLINS AVE. 
cmo | ORANGE, CA 99668 


ж W/ SOLID FRONT PANEL . . $239.00 (714) 655-7280 РЕТ INTERFACE KIT—CONNECTS THE 32K RAM BOARD TO 
ж W/ CUTOUTS FOR 2 MINI-FLOPPIES .. $239.00 Саи. residents please add 6% sales tax. Mastercharge A 4K OR 8K PET CONTAINS INTERFACE CABLE, BOARD 


* 30 AMP POWER SUPPLY " & Visa accepted. Please allow 14 days for checks to STANOOFFS. POWER SUPPLY MODIFICATION KIT AND 
* 8 SLOT MOTHERBOARD . . ; ata йі ай | COMPLETE INSTRUCTIONS 


will be added to ай shipments. 
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a PRINTED CIRCUIT BOARD = "TRANSISTOR SPECIALS re Mad  DIPSOCKETS 
; г | ЕРІМ 17 22PIN 0: 


281307 РМР GE ТО А 
ие зол 2N404A PNP GE TOS | 

5/42.60 26| PIN .20 24РІМ .35 
32 | 16PIN 22 28PIN 40 


2N 1546 PNP GE 10 3 
2N6233-NPN SWITCHING POWER 

|| ТЕРІМ 25 40 PIN .60 
“SANK KEN AUDIO POWER AMPS 


MAF 8004 a CB RF TRANSISTOR NPN 
EPOXY glass vector board 2N3772 NPN S ТО 3 

ки TOTO ts ПП VAT 
5i TO ID WATTS Pu Ж " z ji 135 


1/16" thick with 1110” spacing 44" x 6: 2N4908 PNP © ТОЗ 
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PU m е - “ 
74520 — 4.40 745163 — М : 
2N3919 NPN 5, ТО 3 RE 
74530 - 40 745151 — 2N1420 NPN 51105 
40 245197— 1253 БОН: 
— 1.90 745158 — ~ | 
2N3055 NPN $. TO 3 
745112 — 85 745174 — 1. 2N3904 NPN S: TO 92 
— = 2N3906 PNP S: TO 92 
745140 1.00 745257 — e P 
2N6109 PNP S TO 220 
2N1309 PNP 68 TO 5 
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4.7UF 15V 
-22uF 35 V . 6.8UF 35V 
TIP 318 NPN S 10220 | ey ‘ 15UF 16V 
25 watt Infra Red Pulse (SG 2006 equiv.) ТР PNE S T 680) ; 30UF 6V 

n MANARE n | Diode (Spec s? included) 2N5641 NPN 1A RF POWER I 1 33UF 20V 
2509 TRI STATE STAT SR TMS ! - F } 100UF 15V 
2522-6ТАТІС SHIFT REG i MINIATURE MULTI-TURN TRIM POTS TTL ІС SERIES 3.3UF 20V і 150UF 15V 
2708.8k EPROM 1450 pa ў 74 

TMS 3408 NC 80 BITS DYN.S А 1% i 100. БК, 10K, 20K. 250K, 1 Meg, $.75 each. 
2716 (15 3 VOLTAGES IT 

2716-іечей) + 5v 

21144К STAT RAM 1450 ral Ps 
25324K » BEPROM ew + 2М 5457 МЕЕТ 

p eet А AS 013 UART 2N2646UJT.. .. "» 

мм5270 ак X1 OYN TR: виза ER 900 TRIGGER DIODES - 

№4008? MCEB4S Г 

21011254 ч 4STATIC МСМ бА71А 7 =» 9 Сми gm "| 

01791 FLOPPY DISC ммм5321 TVSYNC GEM 

39^ SOBDA 

di M a DYN іден 396 FP 100 PHOTO TRANS 

Ма 4096 11K > : рум НАМ 295 И RED. YELLOW OR GEENLARGELEDs 2” 
41183 10K DYN XONG B Se E RED GREEN BIPOLAR LED s 

5280/21078 4K DYN RAM 3 40 “ MLED92 R LED 

TMS 4050L MRD14B PHOTO qe „= 

8130 295 

Біз 295 


$e 
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MLS SERIES 


Гер ри 


ga 


1 WATT ZENERS 3347 51,56 68.82 97 19, 
12.15, 18 or 22V 


DATEL S DAC-O88C — 8 bit DAC — $9 95 
8" DISKETTES — HARD SECTOR 
$1 75, 10/$16.00 


Silicon Power Rectifiers 


ым Gad 
РГТ 


^E iE LL PLEI-IITMDERTIEIY E: 


кшш & шы к шшш шй ш ee a ee ee 


RIBBON CABLE 
CRYSTALS үстү FLAT (COLOR CODED) 12A 50A 125A 240A 
8.000M Hz £30 WIRE > 
10.000 MHz 16cond 4 per foni 
18 000 MHz А) сола 75 per toot 
20 000 MHz 5Ocond 90 per foot 


— 
ч 


- 


FETIEREELITLEEEEI-4-3-1--I-ET-FI-I-L- 1:3. E Ent 
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da3dge8 


14 pin headers 


ММ5387АА CLOCK CHIPS 


RS232 
CONNECTORS ноооѕ 


REGULATORS 
ге $250 340K-12, 15 оғ 24V 100° , | 
FCS 8024.4 digi LED READOUTS ‚ 6575 3407-5, 6, В, 12, 15, Б n— | FRV| 1A | MA) 2 
C.C. B^ display $595 DL707C.A. 3" ME 7SHGKC 5Vat5A 48% $1.10 ALCO MINIATURE TOGGLE SWITCHES Г | 100 | 3 


FND 503 С.С. 5" $ 85 DL747C.A..6" i 723 $ .50 MTA 106 SPDT 
ЕМО 510 СА, Б” è 85 HP3400.8" CA 3207 -5, 12, or 15V AK. MTA 206 OPDT 


" . MTA 206 P DPDT CENTR OFF 
Diss 2С. 4.86. НРК CC MSD 206 P DPOT CENTER OFF LEVER SWITCH 


Terms FOB Cambridge, Mass 


Send Check of Money Order 5 WE SHIP О VER 95% 
mee ч н Бела our catia featuring SOLID 3 КАТЕ SALES OF OUR ORDERS THE 


Order o« Charge $20 00 145 Hampshire St. Cambridge. Mass | -— DAY WE RECEIVE THEM 
Minimum Mai Order $5 00 i SOMERVILLE, MASS. 02143 TEL. (617) 547 7053 
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WE WILL NOT BE UNDERSOLD 


16K MEMORY UPGRADE KITS 


for TRS-80*. Apple Il, (Specify): Jumpers 


NEC Spinwriter 


Letter Quality High Speed Printer 
Includes TRS-B0* interface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolution plotting, graphing, propor- 
tional spacing: R.O. 


PRINTERS 


R.O. with Tractor Feed $2789 


779 CENTRONICS TRACTOR FEED PRINTER 


$49 


$2.50 


$2689 
$3200 


$969 


KSR with Tractor Feed 


Same as Radio Shack line printer | 


737 CENTRONICS FRICTION & PIN FEED PRINTER 


9 x 7 matrix 


730 CENTRONICS FRICTION & PIN FEED PRINTER 


$839 
$639 


7 x 7 matrix Same as Radio Shack line printer Ii 


P1 CENTRONICS PRINTER 


$269 


Same as Radio Shack quick printer 


PAPER TIGER (IP440) 


$939 


Includes 2K buffer and graphics option 
TI-810 Faster than Radio Shack line printer III 


Parallel and serial w/TRS-80* interface software 
with upper and lower case and paper tray 
OKIDATA Microline 80 Friction and pin feed 
Tractor Feed, friction, and pin feed 
EATON LRC 7000 + 64 columns, plain paper 


ANADEX DP-9500 


$1575 
$1665 
$559 
$679 
$349 
$869 


$1389 DP-8000 


DISK OPERATING SYSTEMS 


PATCHPAK #4 by Percom Data 
CP/M for Modell, Zenith $145 


$ 8.95 
* forModelll, Altos $169.00 


NEWDOS Plus — with over 200 modifications 35track $ 89.00 


and corrections to TRS-DOS 


SOFTWARE FOR THE TRS. 


CC/-INVESTMENT PORTFOLIO MANAGER: This 15 
what investors have been waiting for! This powertul 
program was developed by security analysts working 
with software designers. И comes on one cassette — 
16K LEVEL tl BASIC on one side, 32K DISK BASIC on 
the other. Store and report data; Review your portfolio; 
Produce detailed status, value, gain, and securit 

analysis; Compare alternativas $49.95/$10 


INTELLIGENT TERMINAL SYSTEM 57.8041 BY 
LANCE MIKLUS: Enables a ТН5-80” to act as а dial- 
up terminal on any standard time sharing network. 
Provides a TRS- о: with control key, ESC Key, 
Repeat Key, Rub Out Key, Break Key, full upper and 
lower case support, selectable printer output and 
program selectable transmission rates $139/$10 


CCA-DATA MANAGEMENT SYSTEM: Automate your 
information processing tasks. You can create a file of 
customer information, quickly and easily add, delate 
or update records; search a file; keep a file in order of 
the value in any field; and print records and labels in 
any desired sequence or from just a part of a fila. 
Requires 32K TRS-80 and one drive. $74.95/$10 


CSA-MAILIST SYSTEM: Creates, maintains and effi- 
ciently utilizes a name, address and telephone 
number file 400 individual name/address entries can 
be maintained on a single density mini-fioppy, and are 
manipulated directly by record number (direct access 
file method) Sorts can be performed, name + address 
combinations can be coded. Listing-directories and 
labels can be printed. A conversion facility 1s provided 
to convert most sequential name, address file formats 
into direct Requires 32K TRS-80 and one drive. 
$49.95/$10 


ACCESSORIES 

HEAD CLEANING DISKETTE: Cleans drive Read! 
Write head in 30 seconds. Diskette absorbs loose oxide 
particles, fingerprints, and other foreign particies that 
might hinder the performance of the drive head. Lasts 
at least 3 months with daily use. Specify 57" or B". 
520 ea/$45 for 3 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


40 ог 70 Track $ 99.00 


Ж Software 
wiManual 


Manual 
Alone 


S & M SYSTEMS 

INSEQ-80'": Indexed Sequential Access Method 
(ISAM) far the TRS-80 Model |. A must for anyone writ- 
ing business p c Eliminate wasted disk space 
from direct rec processing. Split second access to 
any record. Access data records instantly via aipha/ 
numeric "key" eg. Part NR, zip code or sequentially in 


ascending key sequence. Add/modify records in any | 


order. Access up to three files per program — Files 
may be spread over multipie disks. Machine pora 
processing from your basic program. Utilit ram 
to convert direct files to INSEQ-80 format. /$10 


FULLY INTERACTIVE ACCOUNTING PACKAGE: 
ISAM (INSEQ-80) based. Includes General Ledger. 
Accounts Payable, Accounts Receivable and Payroll, 
System runs "stand alone" or “co-ordinated G/L" at 
users option. Based on Osborne accounting method. 
"m үле" TRS-80, 2 оғ 3 drives. N/A СА. 


General Ledger $99/$10 

Accounts Receivable $99/$10 
Accounts Payable $99/$10 
Payroll $99/$10 
Osborne books: Req'd as additional мы og 
ea 


INVENTORY Requires 32K, TRS-80, 1 drive $125/$10 
INSORT-80: Callable form BASIC via USR. Sorts "Ran- 
dom” Disk Files "Disk" to "Disk" sort times — 350 
records in 35 secs, 1000 records in 6 minutes, 3500 
records in 12 minutes. Machine language processing. 
Up to 35 sort keys —— № Utility to 
build BASIC program. Runs under NEWD 

$49.95/$10 


FLOPPY SAVER: Protection for center holes of 5%" 
floppy disks. Only 1 needed per diskette. Kit contains 
centering post, pressure tool, tough 7-mil mylar rein 
forcing "t installation tools and rings for 25 


diskettes $11.95 
Re-orders of rings only. $ 7.95 


Bytes) drives. 


included. 


DISK DRIVES 


More capacity than Radio Shack 35 Track (BO K 


$314 


Fully assembled and tested. 


Ready to plug-in and run the moment you 
receive it. Can be intermixed with each other 
and Radio Shack drive on same cable. TRS-80° 
compatible silver enclosure. External card edge 


90 DAY WARRANT Y. ONE YEAR ON POWER SUPPLY. 


FOR TRS-80* 


CCI-100 5'4" 40 Track (102K Bytes) for Model | $314 
ССІ-200 574” 77 Track (197K Bytes) for Model | $549 
ССІ-800 8" Drive for Model I! (72 Meg Bytes) $795 
For Zenith Z89 
ССІ-189 574”, 40 Track (102K Bytes) add-on drive $394 
2-87 Dual 5%” add-on drive system $995 
DISKETTES — Вох of 10(5'A4")- with plastic library case $24.95 
8" double density for Model Il (box of 10) $36.49 
COMPLETE SYSTEMS 
TRS-80* LEVEL II-16K with keypad $709 
TRS-80* Expansion Interface $269 
HEWLETT PACKARD НР-85 $3199 
ZENITH 289, 48K all-in-one computer $2595 
ZENITH 219 $740 
TELEVIDEO 912B $745 920B $769 
ATARI 400 $489 АТАН! 800 $799 
MATTEL INTELLIVISION $249 
Software available for the above systems 
CAT MODEM Опдта{е and answer same as $148 
Radio Shack Telephone Interface II 
LEEDEX MONITOR Video 100 $119 


CP/M BASED SOFTWARE for 


Zenith, Altos, Radio Shack, Apple 


MICROSOFT 
BASIC-80- Disk Extended BASIC ANSI compatible 
with long variable names, WHILE/WEND. d 
variable length file records. $325! 
BASIC COMPILER: Language compatible with BASIC- 
80 and 3-10 times faster execution Produces standard 
Microsoft relocatable binary output. Includes MACRO- 
80 Also linkable to FORTRAN-80 or COBOL-80 code 
modules. $350/$25 
ҒОВТВАМ-80: ANSI 66 (except tor COMPLEX) plus 
many extensions. Includes reiocatable object com- 
piler, linking loader, library with manager Also 
includes MACRO-80 (see below) 3425/325 
COBAL-80: Level 1 ANS} 74 standard COBAL plus 
most of Level 2. Full sequential, relative and indexed 
tile support with variable file names. STRING, UN- 
STRING, COMPUTE, VARYING/UNTIL, EXTEND. 
CALL. COPY, SEARCH, 3-dimensional arrays, com 
pound and abbreviated conditions, nested IF. Power- 
ful interactive screen-handling extensions. Includes 
compatible assembler, linking loader, and relocatable 
library manager as descri under МАСАО-80. 
$700/$25 
2-80 SOFTCARD FOR APPLE: Your key to future soft- 
ware expansion. Get the best of both worlds, Apple's 
6502 and CP/M 2:80. Plug іп the card and get a 280. 
Supports Apple language card and al! Apple peripher- 
als. Comes with set of three manuals. {$75 


CCI-TELNET VERSION 5: A communication Package 
which enables microcomputer users to communicate 
both with Large Mainframes and other microcom- 
puters. Extensive commands make it useful in many 
applications where communication between com- 
puters is necessary. Powerful terminal mode enabling 


ACCESSORIES 

EXTERNAL DATA SEPARATOR: Eliminates data 
separation problemsicrc). Improves reliability This 
реп unit comes fully assembied and tested. $29.95 


$80.00 
DISK-DRIVE EXTENDER CABLES: Fits ail mini-disk 
drives. $15.95 


Software 
wiManual 


Manual 
Alone 


user to save all data from a session on disk. Com- 
pletely CP/M compatible. Multiple communication 
protocols supported. Able to transfer files in both 
— without protocol where the other machine 

not support any protocol. Extensive ON- 
SCREEN help. Source code provided. $148/315 


MICROPRO-WORD-STAR: Menu drívan visual word 


gocassing system for use with standard terminals. 
xt formatting performed on screen. Facilities for text 
pagina, page number, justify, center and underscore. 

ser can pnnt one document while simultaneously 
editing a second. Edit facilities include global search 
and repiace. Read/Write to other text files, block 
move, etc. Requires CRT terminal with addressable 
cursor positioning. $399 /$40 


BDS “С COMPILER: Supports most features of lan- 


uage, including structures, arrays, pointers, recursive 

nction evaluation, and overlays. kage contains: 
compiler, linker, library manager; sample source files 
include а terminal emulator with disk ИО plus 
the source for many standard library functions; BDS C 
User's Guide; Book - The C Programming Language by 
Dennis Ritchie and Brian Kernigham. Requires at least 
24K of RAM $125/$20 


CONFIGURABLE BUSINESS SYSTEM ВУ ОМА: CBS 


is a data management system that allows true trans- 
action processing. The system features a screen 
menu generator and a comprehensive report genera: 
tor which can be used to produce invoices, purchase 
orders, re-order reports, mailing labels or other special 
reports specific to the application. Good documenta- 
tion and a demonstration inventory system supplied. 
Requires at least 4BK memory. Does not require any 
Support language. $295 


AC LINE CORD FILTER & 6 PRONG POWER үа 


DISK DRIVE CABLES: 2drive-$28.00 4 drive- 77 00 
DUST COVERS: TRS-80/A pne $ 7.95 
ТА$-80 & OTHER MYSTE 

RF MODULATOR: Adapts video to TV. 


Send for FREE Catalogue 


$19.95 
$35.00 


The CPU SHOP 


TO ORDER CALL TOLL FREE 1-800-343-6522 
Massachusetts residents call (617) 242-3361 

For detailed technical information, call 617/242-3361 
Hours: 10AM - 6PM (EST) M-F (Sat. till 5) 


*TRS-80 is a Tandy Corporation Trademark 


5 Dexter Row, Dept. B9M 
Charlestown, Massachusetts 02129 


Massachusetts residents add 


595 sales tax 


Quantities on some items are limited 


Circle 327 on inquiry card. 
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6.15 
6.90 
4.15 
6.00 
6.60 


745 10 @ 6.95 50 9 655 100 6 
840 10 @ 795 50 © 735 100 6 
5.15 10@ 490 506 445 100 0 
715 10@ 6.95 50€ 6.45 1006 
7.90 10@ 740 50 © 700 100 6 
4.65 20 @ 435 100 9 415 
5.95 20 @ 545 1006 510 
2100 5 e 1900 10 @ 17.00 
7.00 


6502 
6502A 
6520 PIA 
6522 VIA 
6532 
2114-L450 
2114-L300 

2716 EPROM 
4116-200 ns RAM 
6550 RAM (PET 8K) 
21L02 

S-100 Wire Wrap 
5-100 Solder Tail 


285 10 @ 265 
2.35 10 & 2.15 


CASSETTES—AGFA РЕ-611 PREMIUM 
High output, low noise, 5 screw housing, labels. 

C-10 10/5.65 50/25.00 100/48.00 

C-20 10/645 50/29.50 100/57.00 

С-30 10/7.30 50/34.00 100/66.0) 

All other lengths available. Write for price „st. 


(write for quantity prices) 


SCOTCH 8" Disks 
SCOTCH 5.25" Disks 
Verbatim 5.25" Disks 
Diskette Storage Pages 
Disk Library Cases 
BASF 5.25" Disks 
Mer] ds Disks 


ATARI—INTRODUCTORY SPECIAL 


| Atari 400, Atari 800, all Atari Modules 20% OFF 


115 E. Stump Road 
Montgomeryville, PA 18936 


10/$31.00 
10/ 31.50 
10/ 24.50 
10/ 395 
6” = 245 
10/ 25.00 
10/ 27. 00 


1117 CONWAY 


TOLL FREE ORDER NUMBER 800/531-7466 
TEXAS AND PRINCIPAL TELEPHONE NUMBER 512/581-2765 


— 


BYTE September 1980 


215-699-5826 


Commodore CBM- 
PET SPECIALS 


-Up to $235 free 
Q merchandise = 
= with purchase of one of 5E c | 
« following CBM-PET 
items: 


8032 32K-80 column CRT 
8016 16K-80 column CRT 
8050 Dual Disk Drive-950,000 bytes 
CBM Modem-IEEE Interface 395 50 
CBM Voice Synthesizer 395 50 
8N full size graphics keyboard 795 100 


1495 205 
1695 220 


| 16N full size graphics keyboard 995 135 


32N full size graphics keyboard 1295 170 
16B full size business keyboard 995 135 
32B full size business keyboard 1295 170 
2040 Dual Disk Drive-343,000 bytes 170 
2022 Tractor Feed Printer 100 
2023 Pressure Feed Printer 90 
C2N External Cassette Deck 12 
Used 8K PETs (limited quantities) 


**** EDUCATIONAL DISCOUNTS **** paren 
Buy 2 computers, get 1 FREE 


CBM Full Size Graphics Keyboard 

CBM WordPro l-for 8K PET 

CBM WordPro 11-16 or 32K, 2040, Printer 
CBM WordPro 111-32К, 2040, Printer 


VISICALC for PET (CBM/Personal Software) 
CBM Assembler/Editor (disk) 
CBM General Ledger, A/P, A/R NEW! 


Programrners Toolkit-PET ROM Utilities 
PET Spacemaker Switch 

Dust Cover for PET 

IEEE-Parallel Printer Interface for PET 
IEEE-RS232 Printer Interface for PET 


А B Computers 


FREE 
$1795 235 


| 6502 Software Bookbook (Scelbi) 


Centronics 737 Proportional Spacing Printer 


| NEC Spinwriter-parailel 


SYM-1 $209 with 4K RAM 


| | SYM BAS-1 BASIC іп ROM 


SYM RAE-1/2 Assembler in ROM 

MDT 1000 Synertek Development System 
KTM-2/80 Synertek Video Board 

KIM-1 (add $34 for power supply) 

Seawell Motherboard-4K RAM 

Seawell 16K Static RAM-KIM, SYM, AIM 
S-100 Static RAM kit SALE 

Leedex Video 100 12" Monitor 

Zenith Z19 Terminal (factory asm.) 

KL-4M Four Voice Music Board for PET $34.90 
Visible Music Monitor (4 Voice) for PET 
SPECIAL—KL-4M with Visible Music Monitor 


MICROTHELLO for PET by Michael Riley 
Machine language version—you can't win at Level 5. 


PAPER MATE 60 Command PET Word Processor $29.95 
Fullfeatured version by Michael Riley 


A P Products 1596 OFF 


All Book and Software Prices are Discounted 
PET Personal Computer Guide (Osborne) $12.75 
PET and the IEEE-488 Bus (Osbome) 12.75 
6502 Assembly Language (Osborne) 945 
Programming the 6502 (Zaks) 10.45 
6502 Applications Book (Zaks) 10.45 
Programming a Microcomputer: 6502 7.75 
945 
WRITE FOR CATALOG 

Add $1 per order for shipping. We pay balance 
of UPS surface charges on all prepaid orders. 


DISCOUNTS of 10%, 15% and More 


available. 


WE PAY Domestic U.P.S. shipping апа 
insurance on minimum orders. 


NO TAXES are collected on out-of-state 


shipments. 


TOLL FREE Order Number 800/531-7466. 


OPEN 8:00 a.m. to 6:00 p.m., Centrai 
Time, Monday through Friday; 
9:00 a.m. to 6:00 p.m., Saturday. 


Incorporated 


a Radie Shaek 


AUTHORIZED SALES CENTER 


MISSION, 


Pan American Electronics 


TEXAS 78572 


Circle 329 on inquiry card. 


TRS-80 
SERIALI/O 


e Can input into basic 
е Can use LLIST and 
LPRINT to output, or 
output continuously e 
RS-232 compatible e 
Can be used with or 
without the expansion 
bus e On board switch 
seiectable baud rates 
of 110,150, 300, 600, 
1200, 2400, parity or 
no parity odd or even, 
5 to 8 data bits, and 1 
or e stop bits. D.T R. 
line e Requires +5, 
-12 VDC e Board only 
$19.95 Part No. 8010, 
with parts $59.95 Part 
No. 8010A, assembled 
$79.95 Part No. BO10 
C. No connectors pro- 
vided, see below. 


ШИШИТИП 
EIA/AS- 232 con- 
nector Pert No 
DB25P $6 ОО. wth 
9 HB conductor 
cable $10 35 Part 
No DB25PS 

3' mbbon cable 

with stteched con- 

nectors to ht TAS- 

-—X BO and our serial 

= board $19 95 Part 
No 3CAB40 

COMPUCRUISE 


ЛГ” 15) 
Ж. ПІН 
ГУТ ooh 


$1 2995; with cruise con- 


trol $169.95 


Prints address labels, 
multicopy invoices and 
legal-size reports. Adjust 
the tractor width from 
1-3/4 to 9-1/2 inches. 
B switch-selectable 
forms lengths. Print 6 
or B lines per inch, Add 
the software-selectable 
full dot plotting graphics 
option to print illustra- 
tions, block letters, 
charts, graphs. Part No. 
162172 $899.95 e with 
graphics option Part No. 
162173 $1099.95 


GAME PADDLES 
& SOUND 


АҺ. 
Includes: 2 game pad- 
dies, interface, soft- 
ware, speaker, power 
supply, full documen- 
tation including: sche- 
matics, theory of 
operation, and user 
guide; plus 2 games on 
cassette (Pong and 
Starship War). $7995 
Complete Part Мо. 
7922C 


DIGICOM DATA 
PRODUCTS INC. 
Series 312 
Acoustic Coupler 


300 BAUO Originate, 
Part No. AC3122, 
$219.95. 300 BAUD 
Answer, Part No. 
AC3122, $219.95. 
300 BAUD Answer/Or- 
iginate, Part No. AC31 23, 
$229.95. 


IBEX 
LIGHT PEN 


th Backgam- 
mon and Tic-Tac-Toe on 
tape with fuil documen- 
tation and program list.- 
ing. Requires Sv. battery. 
Part No. IBEX $19.95 


SYSTEM 
EXPANSION 


from 
LNW Research 


€ Senal RS232C/20 
mA 1/О € Floppy con- 
troller @ 32K bytes 
memory @ Paralle! print- 
er port 6 Dual cassette 
port 6€ Real-time clock 
€ Screen printer bus @ 
Onboard power supply 
€ Software compatible 
€ Solder mask, silk 
screen. PC board and 
user manual, Part No. 
LNWBO, $69.95. 


DISKETTES 


ишик: 4 


Box of 10, 5" $29.95, 
B" $39.95. 
Plastic box, holds 10 
diskettes, 5” - $4.50, 
B"-$6.50. 


16K RAMS 
For the 
TRS-80 or Pet $B 
each Part No. 4116/ 


Apple. 


LEEDEX 
MONITOR 


12" Black and White • 
12 MHz Bandwidth 
е Handsome Plastic 


Case • $139.00 
5-100 INTERFACE 


bz 
AN S-100 bus Adapter— Motherboard for the 
TRS-80. Kit, Part No. HUHB1DLXK, 6235.95. 
Assembeled, Part No. HUH81 DLXA, $375.35. 


О 
А FULL SUPPORT SYSTEM 
FOR TRS-80 


E wv. 
ъ. 


ы 
= 


) 
Е 
~= 
— 
= 


e 32K of RAM € EPROM firmware ® Disk 
control € Data acquisition € Parallel І/О e 
Serial МО € Plug into GPA's Motherboard. 
GPA's quality design includes € 6-44 pin edge 
connectors 6 +5\/.^-5\/, +12V, - 12V external 
power suppiy required @ Active termination. 
The Motherboard, Part No. GPABO, is only 
$149.95. 


TAKE ADVANTAGE OF 
GPA-EXPANSION CARDS 
FOR THE СРАЗО 


Memory cards: Now with Fortran compilers 
available for your TRS-80, additional expansion 
memory is a must! Card with sockets only, Part 
No. GPAB01,$1 19.95. Card with 16K of 4116 
Dynamic Ram, Part No. GPA802, $224.95. 
Card with 39K of 4116 Dynamic Ram, Part Мо. 
СРАВОЗ, $329.95. А! cards come equipped 
with sockets to accomodate 32K of Ram. 
EPROM firmware card. Put those valuable 
subroutines in firmware. Don't waste time 
loading and unloading tapes and disks. For 2708 
or 2716 EPROMS, Part Мо. БРАВОБ, $79.95. 
Serial І/О card. Here's what you've been 
asking for, a full serial terminal interface, with 
RS-232C or 20 mA. Current loop. Input/ output 
capabilities. Part No. GPABO7, $79.95. 
Parallel 1/O Card. Control functions in the 
outside word, monitor and store real time 
events. Two parallel output ports. Dip switches 
n ports (0-254). Part No. GPABOB, 


FLOPPY DISK 
STORAGE BINDERS 


| Three nng binder comes 


with ten transparent plas- 
tic sleeves which accom- 


| modate either twenty, 
| five-inchor ten, eight-inch 
| floppy disks. Binder & 10 


holders, Part No. 810B— 


| $9.95 e Extra holders, 
Part No. 810—689«€ each. 


DIGITAL 
CASSETTE 


р ee мі a Rep 


5 min. each side. Box 
af Д0 $9.95. Part No. 


dT 


Three-ring binder with 
ten 5 1/4 inch jackets 
Part No. 510B —$9.95e 
Jackets only, fits stan- 
dard 3-ring binders, Part 
No. 510—696 each. 


TRENDCOM 
PRINTER 


M . \ 


ТВЕМОСОМ 200, Part 
No. TRCO200 $495.95. 
interface for TRS-80, 
Part No. TBOA $49.95, 


For Арріе il, Part Мо. 


TRCALL, $75.95. For 
PET, NO. TRCPe, 
$79.95. For Scoccerer, 
ТВС5В1 $45.95. 


SARGON: A Computer 
Chess Program 
Features the complete program that won the 
1978 West Coast Computer Faire Tourna- 
ment. Part No. ООБОЗ — TRS-BO Level ТІ; 
Part No. 00604 — Apple Il (24K). $19.95 


SPINWRITER 
MODELS 5510 and 5520 


jage рй ирен нен Mit. 


NN nr 


Features—EIA RS-232C/CCITT V.24 Inter- 
face Standard е 55 Characters Per Second 
Maximum Print Rate e Impeccable Print Quality 
(ОСА Quality) е Microprocessor Electronics e 
High Resolution Plotting/Graphing е Lowest 
Operating Noise Level e Self-Test Printing ® 
Operator Engineered Control Panel е Prints 
Original and up to Seven Copies ® NEC Informa- 
tion Systems new Model 5510 Receive Only and 
Model 5520 Keyboard Send/Receive SPIN- 
WRITER terminals are microprocessor con- 
trolled serial, impact terminals designed for 
remote printing applications where impeccable 
print quality is required. Model 5510 RO, Part 
No. NECA30758 $2795.95 e Model 5520 
KSR, Part No. NECA30762 $3095.95 


Send for FREE Catalog...a big self addressed envelope with 80€ postage gets it fastest! 


To Order: 
= 


ELECTRONIC $ 


Circle 330 on inquiry card. 


Order Line: (408) 448-0800 


Mention part no., description, and price. Іп USA shipping paid by us for orders accompanied by check or money 
order. We accept C.O.D. orders (U.S. only) or a VISA or Master Charge no., expiration date, signature and phone 
no., shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 1 5% for air mail postage 
and handling. Payment must be in U.S. dollars. Dealer inquiries invited. Prices subject to change without notice. 


YSTEMS в 0.821638 San Jose, CA USA 9515: 


BYTE September 1980 
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370 


HEX ENCODED EW EEE 


Four onboard LEDs indi- 
cate the HEX code gen- 
erated for each key 
depression. The board 
requires a single +5 
volt supply. Board only 
$15.00 Part No. HEX-3, 
with parts $49.95 Part 
No. HEX- 3A. 44 pin 
edge connector $4.00 
Part No. 44P. 


T.V. 
TYPEWRITER 


€ Stand alone TVT 
e 32 char/line, 16 
lines, modifications for 
64 charline included 
@ Parallel ASCII (TTL) 
input € Video output 
@ 1K on board memory 
€ Dutput for computer 
controlled curser @ 
Auto scroll € Non- 
destructive curser 6 
Curser inputs: up, down, 
left, right, home, EOL, 
EOS € Scroll up, down 
@ Requires +5 volts 
at 1.5 amps, and -12 
volts at ЗО mA @ All 
7400. TTL chips @ 
Char. gen. 25193 @ 
Upper case only @ 
Board only $39.00 
Part No. 106, with 
parts $145.00 Part 
No. 106A 


44 BUS MOTHER 
BOARD 


Has provisions for ten 
44 pin (.156) connec- 
tors, spaced 3/4 of an 
inch apart. Pin 20 is 
connected to X, and 
ӨС is connected to 2 
for power and ground. 
All the other pins are 
connected in parallel. 
This board also has 
provisions for bypass 
capacitors. Board 
cost $15.00 Part No. 
102. Connectors 
$3.00 each Part No. 
44AWP 


Send for FREE Catalog...a big self addressed envelope with 80¢ postage gets it fastest! 


To Order: 


BAUD RATE 
GENERATOR 


€ Converts serial to 
parallel and parallel to 
serial 6 Low cost on 
board baud rate gener- 
ator @ Baud rates: 
110, 150, 300, 600, 
1200, and 2400 @ 
Low power drain +5 
volts and -12 volts 
required @ TTL com- 
patible @ All characters 
contain a start bit, 5 
to B data bits, 1 or 2 
stop bits, and either 
odd or even parity. @ All 
connections go to a 44 
pin gold plated edge 
connector 6 Board only 
$12.00 Part No. 101, 
with parts $35.00 Part 
No. 101A, 44 pin edge 
connector $4.00 Part 
No. 44P 


RS-232/20mA 
INTERFACE 


This board has two 
passive, opto-isola- 
ted circuits. One con- 
verts RS-232 to 
eOmA, the other con- 
verts 20mA to Н5- 
232. All connections 
go to a 10 pin edge 
connector. Requires 
+12 and -12 volts. 
Board only $9.95. 
part no. 7901, with 
parts $14.85 Part 
No. 7901A. 


ASCII TO CORRESPONDENCE 
CODE CONVERTER 


This bidirectional board is a direct replace- 
ment for the board inside the Trendata 1000 
terminal. The on baard connector provides 
RS-23e serial іп and out. Sold only as an 
assembled and tested unit for $249.95. 
Part No. TA 1000C 


ASCII KEYBOARD 


53 Keys popular ASR-33 format * Rugged 
G-10 P. C. Board * Tri-mode MOS encoding 
* Two-Key Rollover • MOS/DTL/TTL Compat- 
ible • Upper Case lockout е Data and Strobe 
inversion option * Three User Definable 
Keys *Low contact bounce • Selectable Par- 
ity * Custom Keycaps * George Risk Model 
753. Requires +5, -12 volts. $59.95 Kit. 


ASCII KEYBOARD 


TTL & DTL compatible * Full 67 key array 
• Full 128 character АЗС! output • Positive 
logic with outputs resting low «Data Strobe 
* Five user-definable spare keys * Standard 
ee pin dual card edge connector • Requires 
+5VDC, 325 mA. Assembled & Tested. 

Cherry Pro Part Мо. P70-O5AB. $119.95. 


Analog to Digital. 

EI = m in Digital to. Analog 
Т : M Conerter А-О con- 
ы 5%ө9%9%- 054 version time 2005. 
А, D-A conversion 
ous. Uses include 
Speech and music 
synthesizing and 
- | slow scan T V. Sin- 

gle power supply (5%), В Bits wide, latched 1/0, 
strobe lines. Part No. 79287K Complete Kit 
$49.95 • Part Мо. 79287A Assembled $69.95 


Your computer can control power 
(120VAC) to your pnnter, lights, 
and other 12ОМАС appliances up 
to 720 watts (GAMPS at 120VAC) 
Input 3 to 15 VDC, 2-13 MA TTL 
кы элә isolation 1500V. Part Мо. 79000К 
1 Channel Kit $9.95 е Assm. $12.50 е Part No. 
79004K 4 Channel Kit $34.95 е Assm. $44.95. 


SUPER MODEM 


Orignate, RS-232 and 

20 mAcompatable, Full 

duplex, and half duplex, 

direct connect or a- 

4 coustic coupled, оп 

' board power supply, car- 

ner detect light, OB25 plug , 300 BAUD, Type 
103 compatable frequencies, Bare board Part 
No. 2000, $1 9,95, Kit Part No. 2000A, $99.35. 


Order Line: (408) 448-0800 


| T.V. INTERFACE 


€ Converts video to 
AM modulated RF, 
Channels 2 or 3. So 
powerful almost no 
tuning is required. On 
board regulated power 
supply makes this ex- 
tremely stable. Rated 


| very highly in Doctor 
| Dobbs’ Journal. Recom- 
| mended by Apple @ 


Power required is 12 
volts АС С.Т, ог +5 
volts DC € Board only 
$7.60 part No. 107, 
with parts $13.50 Part 
No. 107A 


SOROC IG 120 


Upper/ lower case dis- 
play е Numeric keypad 
& cursor keys e Pro- 
tected fields, Y» inten- 
sity display e RS 232 
interface & aux. port. 
I3120-—3$799.95 e 
15140 Detachable key- 
board—$1199.95 


RS-32/TTL 
INTERFACE 


@ Converts TTL to RS- 
e3e, and converts RS- 
e3e to TTL e Two se- 
parate circuits @ Ве- 
quires -12 and +12 
volts @ All connections 
go to a 10 pin edge 
connector, kit $9.95 Part 


No.232A 1OüPinedgecon- 


nector $3.00 part No. 
10P. 


TAPE 
INTERFACE 


e Converts a low cost 


tape recorder to a 
digital recorder e Works 
up to 1200 baud e Dig- 
ital in and out are TTL- 
serial ө Output of 
board connects to mic. 
in of recorder e Ear- 
phone of recorder con- 
nects toinput on board 
e No coils e Requires 
+5 volts, low power 
drain e Board only 
$7.60 Part No. 111, 
with parts $29. 95Part 
No. 111A 


| @ Type 103 @ Full or half 
duplex @ Works up to 
| ЗОО baud @ Originate 
| or Answer @ Serial TTL 
| input and output @ con- 
песе В 0 speaker and 
| crystal mic. directly to 
board @ Requires +5 
volts @ Board only $7.60 
| Part No. 109, with parts 
| $29.95 Part No. 109A. 


COMPUCOLOR II 


With reg. keyboard 
MOD3 8K $1449.95 
МОО4 16 К $1495.95 
MODS 32K $1699.95 
Without disk drive sub- 
tract $450.00. Add-on 
drives, $495.00. With 
101 key option add 
$134.95. With 117 key 
option add $179.95. 


DC POWER SUPPLY 


e Board supplies a regulated +5 

volts at 3 amps., +12, -12, and -5 № 

volts at 1 amp. e Power required is Ж 

В volts AC at 3 amps., and 24 volts %Я 

AC C.T. at 1.5 amps. e Board only 

$12.50 Part No. 6085, with parts % 4 
excluding transformers $42.50 Б 


Part No. 6085А 


Mention part no., description, and price. п USA shipping paid by us for orders accompanied by check or money 
order. We accept C.O.D. orders (U.S. only) or a VISA or Master Charge no., expiration date, signature and phone 
no., shipping charges will be added. CA residents add 6.5%o for tax. Outside USA add 159/o for air mail postage 
and handling. Payment must be in U.S. dollars. Dealer inquiries invited. Prices subject to change without notice. 
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Circle 330 on inquiry card. 


PARALLEL ана 
TRIAC OUTPUT [ё ә 2 a) a) x 
BOARD FOR I mem 
APPLE II ea 
This board has В triacs capable of switching 


110 volt 6 amp loads (660 watts per channel) or a 
total of 5280 watts. Board only $15.00 Part No. 


PET COMPUTER D.C. HAYES MICROMODEM 


„# a 


бірәріс | Or 
PLE II PLUS 
\ 


— 


16K $975.35, Extra 16K 
E.S. RAM installed 
$74.95, extra 32K ES. 
RAM installed $148.95. 


APPLE Il HOBBY! 
PROTOTYPING CARD 
Part Мо, 7807 $14.95 


APPLE 11 
PARALLEL 
INTERFACE 


ШШШ 
Interfaces printers, syn- 
thesizers keyboards, and 
JBE A-D D-A Converter 
& Switches. This inter- 
face has 4 1/0 ports 
with handshaking logic, 
2-6522 VIA's and a 
741574 for timing. In- 
puts and outputs ere 
TTL compatible. Part 
No. 79295K Complete 
Kit —$69.95 e Part No. 
79295A Assembled— 
$79.95 


REAL TIME 
100,000 DAY 
CLOCK 


MT. HARDWARE Dou- 
ble the utility of your 
S-100 bus computer 
with a real-time clock - 
that keeps time in 
100,5 increments for 
over 273 years. Pro- 
gram events for the en- 
tire penod with real time 
interrupts..without de- 
railing the system. Main- 
tain a log of computer 
usage, time and date 
transaction printouts, 
call up lists. On-board 
battery backup. 
MHPX004— $349.00 


€x jo 7 Zeb: 
Uses 2708 EPROMS, 
memory speed selec- 
tion provided, ad- 
dressable anywhere in 
65K of memory, can 
be shadowed in 4K in- 
crements. Board only 
$24.95 part no. 
7902, with. parts less 
EPROMs $49.95 part 
no. 7902A. 


To Order: 


-i Qe 


With 16K & monitor— 
$895.00 e Dual Disk Drive 
—$1095.00 


OPTO-ISOLATED 
PARALLEL INPUT 
BOARD FOR 
APPLE Il 


— T" 


ДЇ ЩЩ 
There are 8 inputs that 
can be driven from 
TTL logic or any 5 volt 
source. The circuit 
board can be plugged 
into any of the B sockets 
of your Apple Il. It has 
a 16 pin socket for 
standard dip ribbon 
cable connection. 
Board only $15.00. Part 
No. 120, with parts 
$69.95. Part No. 120A. 


VIDEO TERMINAL 


18 lines, 64 columns • 
Upper and lower case 
» 5x7 dot matrix • Se- 
rial RS-232 in and out 
with TTL parallel 
keyboard input * On 
board baud rate 
enerator 75, 110, 
50. 300. 600. & 
1200 jumper select- 
able е Memory 1024 
cheracters (7-21L02) 
e Video processor chip 
SFF96364 by Necu- 
lonic * Control char 
acters (CR, LF, ^, +, 
t, }, non destructive 
cursor, CS, home, CL 
» White characters on 
black background or 
vice-versa » With the 
addition of a key 
board, video monitor 
or TV set with TV 
interface (part no. 
107A) and power 
supply this is a com- 
plete stand alone 
terminal * also 5-100 
compatible е requires 
+16, & —16 VDC at 
100mA, and BVOC at 
1A. Part No. 1000A 
$199.95 kit. 


210, with parts $1 19.95 Part No. 210A 


APPLE 11+: № 
SERIAL 1/0 RED 2 


Baud rate is continuously adjustable from O 
to 30,000 e Plugs into any peripheral 
connector e Low current drain. RS-232 input 
and output e On board switch selectable 5 to 
B data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even e Jumper selectable 
address e SOFTWARE e Input and Output 
routine from monitor or BASIC to teletype or 
other seria! printer e Program for using ап 
Apple Il for в video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some salectrics. e Also 
watches DTR e Board only $15.00 Part No. 
2, with parts $42.00 Pert No. 2A, assembled 
$62.00 Part No. 2С 


8K EPROM PICEON | 
-; a БЕМ | ! 


ТҮНҮ 
Н 


@ Programs 2708's address relocation of each 
4K of memory to any 4K boundary @ Power on 
jump and reset jump option for “turnkey” 
systems and computers without a front panel 
@ Program saver software in 1 2708 EPROM 
$25. Bare board $35 including custom coil, 
board with parts but no EPROMS $138, with 4 
EPROMS $179, with 8 EPROMS $219. 


WAMECO PRODUCTS 
With ELECTRONIC SYSTEMS parts 


FDC-1 FLOPPY CONTROLLER BOARD will 
drive shugart, pertek, remex 5" & B" drives 
up to B drives, on board PROM with power 
boot up. will operate with CPM (not 
included). РСВО $42.95 


MEM-1A ВКхВ fully buffered, 5-100, uses 
RAMS. 


CBD $24 95, $168 Kit 
GMB-12 MOTHER BOARD, 13 slot, termi- 
nated, 5-100 board only $34.95 


B level vector interrupt PCBD .. $25.95 
$89.95 Kit 


ЕРМ-2 2708/2716 165K/32K 
EPROM card PCBD 24.95 
$49.9 with parta less EPROMS = 

MOTHER BOARD. Short Version of 
-12. 9 Slots PCBD 20 BS 
| 


$67. 
МЕМ-2 16Kx8 Fully Buffered 2114 Board 
PCBD $25.95, $269.95 Kit 


YOU MUST REFER TO THIS AD 
TO GET THESE PRICES. 


Fully S-100 bus compatible including 16-bit 
machines and 4 MHz processors. e Two soft- 
ware selectable Baud rates—3OO Baud and a 
jumper selectable speed from 45 to 300 Baud. 
(110 standard), Supports originate and answer 
modes. е Direct-connect Microcoupler. This 
FCC-registered device provides direct access 
into your local telephone system, with none of 
the losses or distortions associated with acous- 


tic couplers and without a telephone company | 


supplied data access arrangement. e Auto- 
Answer/Auto-Cal. The MICROMODEM 100 
can automatically answer the phone and receive 
input; it can also dial a number automatically. e 
Automatic Reset and Disconnect. e Software 
compatible with the D.C. Hayes Associates 
BO-103A Data Communications Adapter. 
Micromodem-DCHA326985—$379.95 


Tape interface Direct Memory Access e Hecord 
and play programs without bootstrap loader (no 
prom has FSK encoder/decoder for direct con- 
nections to low cost recorder at 1200 baud rate, 
and direct connections for inputs and outputs to 
a digital recorder at any baud rate e S-100 bus 
compatible е Board only $35.00 Part No. 112, 
with parts $110.00 Part No. 112A. 


SYSTEM MONITOR 
8080, 8085, or Z-80 System monitor for use 
with the TIDMA board. There is no need for 
е м panel. Complete with documentation 
12.95. 


Sieh we vod 


This board has two 
active circuits, one con- 
verts RS-232 to 90 mA, 
the other converts 20 
mA to RS-232. Не- 
quires +12 and -12 
volts. $9.95 Part іш. 
БООА Kit. 


Four Senal МО HS-232 
ports. S-100 Bus, Soft- 


| ware or jumper selectable 


baud rate (110, 300, 600, 
1200, 2400, 4800, 9600, 


| 19.2K), on board Xtal baud 


rate generator, Address- 
ing, switch selectable, 


| Parity or no panty (odd or 


even) switch selectable, 1 
or 2 stop bits, 5 to В 
bits/character. Board only 
$29.95, Part No. 7908. 
With parts (kit) $199.95, 
Part No. 790BA. 


5-100 BUS 


ACTIVE 


А 


ERMINATOR 


| 


Board only $14.95 Part Мо. 900, with parts 


$24.95 Part No. SOOA 


Mention part no., description, and price. In USA shipping paid by us for orders accompanied by check or money 
order. We accept C.O.D. orders (U.S. only) or a VISA or Master Charge no., expiration date, signature and phone 
no., shipping charges will be added. CA residents add 6.5%o for tax. Outside USA add 159/0 for air mail postage 
and handling. Payment must be in U.S. dollars. Dealer inquiries invited. Prices subject to change without notice. 
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Circle 330 on inquiry card. 
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371 


Circle 331 on inquiry card. 


The APPLE Il is a completely assembied and tested computer 


te system The system includes a rugged molded case. typewriter- 
E Re compu f style keyboard with N-key rollover. high-efficrency switching 


power supply, two hand controllers, demonstration programs on 


m tape cassettes, AC power cord, cassette cabie, reference 
manuals 
EM APPLE ІІ has ROM-resident Integer BASIC interpreter, monitor 
h 16 K mn -assembler and disassembler 8 BASIC Programming Manual 
APPLE |! PLUS has ROM-resident Applesoft Extended BASIC 
32K $4 050 48K $4 1 25 APPLE il OR APPLE ! PLUS ae Auto-Start ROM, disassembler & Applesott Tutorial 
DISK II DRIVE ONLY $429 PROGRAMMABLE ТІМЕН MODULE МАВ SUP R TERMINAL 80 COLUMN APPLE II & APPLE tt PLUS FORTH И by PROGRAMMA SOFTWARE 45 
DISK I1 DRIVE $ CONTROLLER CARD 489 Қо 7440A M5 BOARD 339 SOFTWARE SINGLE DISK COPY ROUTINES U 
MODEM 118 W INTERFACE 339 3% DIGIT BCD ANALOG 10 MICROSOFT 2-80 SOFTCARD SYSTEM PASCAL with LANGUAGE SYSTEM — $429 APPLEBUG ASSEMBLER 
MODEM IIB ONLY (Novation Cath 159 DITIGAL CONVERTER 135 W CP/M 299 FORTRAN tor use with LANGUAGE DISASSEMBLER 79 
GRAPHICS TABLET 659 GPIB IEEE 488 (1978) INTERFACE MICROWORKS DS 65 DIGISECIOR 339 ЛЕМ 169 APPLEBUG DEBUGGER 27 
No 7490A 259 MOUNTAIN HARDWARE СР M for use with MICROSOFT 2 80 APPLESOFT UTILITY PROGRAMS 
SILENTYPE PRINTER ASYNCHRONOUS SERIAL INTERFACE APPLE CLOCK CALENDER САВО 228 SOFTCARD 27 By HAYDEN 21 
W Apple Inteface 319 No 7710A 145 SUPERTALKER SPEECH SYNTHISIZER THE CONTROLLER General Business PRINTERS. TERMINALS 
APPLE COMPUTER SYNCHRONDUS SERIAL INTERFACE SYSTEM 249 wen 5) & MONITORS 
INTERFACE CARDS NO 7712 » ROMPLUS — w KEYBOARD FILTER 169 THE CASHIER Retail Management & 
PROTOTYPING HOBBY CARD $22 ТІ ааа 109 ROMPLUS — wo KEYBOARD FILTER 155 inventory 199 PRINTERS, TERMINALS & MONITORS 
PARALLEL PRINTER INTERFACE CARD 145 Еш INTROL X 10 REMOTE CONTROL APPLEWRITER Word Processor 65 AMADES OREOOO O DERTOONP — 1735 
COMMUNICATION CARD & 0825 mus 39 SYSTEM 249 APPLEPOST Mailing List System 45 ANART Sheet DIDI 1395 
Connector Cable 185 WIRE WRAP BOARD 20 INTROL Х-10 CONTROLLER ONLY 169 APPLEPOST Graph & Piot System 85 BASE 2 w TRACTOR & BUFFER 599 
HI-SPEED SERIAL INTERFACE CARD 155 Ота В 20 ROMWRITER SYSTEM |59 DOW JONES PORTFDLIO EVALUATOR 45 LAM ры b 
LANGUAGE SYSTEM WITH PASCAL 429 EXTENDER BOARD 24 PROGRAMMA APPLE JOYSTICK 38 CONTRIBUTED YOLUMES ] THRU 5 МР! 881 699 
CENTRONICS PRINTER РСВ Е1СН BOARD 20 SEE THRU CLEAR PLASTIC TOP w MANUALS 35 PAPER TIGER IDS 440 895 
INTERFACE CARD 185 CORVUS FOR APPLE |! 23 VISI-CALC by PERSONAL SOFTWARE 125 W GRAPHICS OPTION 995 
APPLESOFT И FIRMWARE CARD CORVUS 10 MEGABYTE HARD DISK SSM A10 SERIAL PARALLEL 1/0 DESKTOP PLAN by DESKTOP NEC SPINWRITER 5530 or 5510 2595 
Ұ/Ашо- бізг! ROM 149 DRIVE SYSTEM $4495 CARD (KIT) 129 COMPUTERS 85 TRENDCOM 100 429 
INTEGER BASIC FIRMWARE CARD CORVUS MIRROR] (VTR Required) 695 SSM А10 ASSEMBLED & TESTED 169 CCA DATA MANAGE MENT TRENOCOM 200 529 
Моп & Prog Aid ROMS 149 CORVUS MIRROR2 (VIR Required? 795 SYMTEC By PERSONAL SOFTWARE 85 LEEDEX VIDEO 100 139 
ADD-ONS CORVUS CONSTELLATION 395 APPLE LIGHT PEN SYSTEM 219 PIMS Personal Information SANYO 9 INCH B&W MONITOR 159 
16K MEMORY UPGRAOE DAN PAYMAR LOWER CASE ADAPTER 44 SUPER SOUNO GENERATOR .MDNO) 139 Management System 23 SANYO 15 INCH MDNITOR 249 
АВТ NUMERIC INPUT KEYPAD HUERISTICS SVA 8 INCH DISK DRIVE CONTROLLER SUB-LOGIC FS- Flight Simulator 23 SOROC 10 120 129 ШШ 
(Old or New Kybrd) 119 SPEECHLINK 2000 (64 Word CARD 339 SARGON I! Chess by HAYDEN (Cass} 27 SDROC 10 140 99 іш 
ALF MUSIC SYNTH'SIZER 234 Vocabulary) 219 VERSA WRITER DIGITIZER DRAWING SARGDN 11 Chess an Diskette 32 ; 9 n 
ALF TIMING MODE INPUT BOARO 19 ЅРЕЕСНІАВ 20A (Cassette) 169 SYSTEM 219 Bill Budges TRILOGY af GAMES 2 HAZELTINE 1500 379 
BRIGHIPEN LICHTPEN trom SOFTAPE 32 SPEECHLAB 20A (Diskette: 189 VIDEX VIDEOTERM 80 COLUMN CARD 319 Bill Budges SPACE GAME ALBUM 32 HAZELTINE 1510 1079 
СЫЛП ТЕКТІ И MLYNE 192 це р 
к ROM. РА п i 
loli wan 71 ци - d riim ОАО. — EPROM 339 is T а LRA 13 HAZELTINE 1420 329 Ш 


"WE WILL NOT BE UNDER SOLD!"* 


« «JI COMPUTER SPECIALTIES 


6363 EL CAJON BLVD., SUITE 205, 
SAN DIEGO, CA. 92115 * (714) 579-0330 


SWEEPSTAKES • OVER $1700.?9 IN PRIZES 


Asai The Ein V R DATAS TRS-80™ 
64K $2995.% МІНГЕН SWEEPSTAKES 


e IN STOCK е $2195.” Celebrating V. R. DATA's 8th Anniversary 


| аб" OVER $1700.00 in PRIZES 
77 TRACK TRS-80 GRAND PRIZE - 16K LII TRS-80 


рІ5К ОВІМЕЅ | 64К МОРЕ І two SECOND PRIZES - DISK DRIVES 
$599. $3626% FOUR THIRD PRIZES - *50.% сін сенисшез 


iMON H31N3 ® 


e GRAND PRIZE TRS-80™ 


m 
X 
SWEEPSTAKES RULES © 
Sea аб ЖЕН ! ALL ENTRIES MUST BE SUBMITTED ON ORIGINAL 2 
PRINTERS DISKDRIVES “ор! ENTRY BLANK — m 
CENTRONICS $350.00 COMP (9 
230 « 56% 7237» $99 779 © $1478 en а 2 ONE ENTRY PER PERSON -. 
мс asi paon TRACTORS ‚еби t РР НЛ ТҮТТҮ 2899 3 WINNERS SELECTED BY RANDOM DRAWING о 
nm 1 ORIVE MULTIPLE ENCLOSURE $1069 50 NOTIFIED BY MAIL [A] 
SOFTWARE "MR. am eai ebore та,” 7755 3 ENTRIES MUST BE RECEIVED BY 10 31 so re 
MEDICAL DENTAL PATIENT OISK HEAD CLEANING KIT $14 ЭҺ 5 VOID WHERE PROHIBITED BY LAW №) % 
ALCOUNTING $35 $1500 4X Lit TRS 80 S575 70 PURCHASE NECESSARY o 
МОНО PROCESSING (MAGIC WAND! 550 со IU ie 
GENERAL LEDGER 55 $149 95 $249 OK EXPANSION INTERFACE $278 10 анасы) Ж — Ls йн — -- --- 
pata bast Жаа ТЫНЫ p | 
A % І ғ 
rapt шук TELEPHONE MODEM rime | MAIL NOW TO ENTER V. Я. DATA'S SWEEPSTAKES | 
| UPPER LOWFR CASE MODIFICATION $1995 324 95 EM "ЭС е 
COMPREHENSIVE DIAGNOSTICS $3495 434% ete MATS ius dU - Е coe —-— — —_ 
€ PM SU : МЕНЕН С С. ы” 
OTHER PRODUCTS AVAILABLE € CALL IF YOU DON'T SEE WHAT YOU NEED | 5 | 
DEALER INQUIRES INVITED ө SERVICE CENTER OPEN NOW > - = шшш ЖШШЕ. Е 
ABOVE PRICES ARE CASH DISCOUNTED ө CALL FOR OTHER TERMS , TELEPHONE __ OCCUPATION 


COMPUTER EQUIPMENT OWNED __ |. . . : 
ORDER TOLL-FREE 


с e a ee ны ары ы” | 

1-800-345-8102 КЕК <<a oS ee | 
| 

| 


INTENDED USE и a 
LOCAL CALL 

777 HENDERSON BLVD. 

FOLCROFT, PA 19032 (215) 461-5300 IM в SEND FREE CATALOG a 


а ЕЕ ыы 


e ENTER NOW! 
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аһ. ме ue hw: E a мы ича ee But’ оу лает селін Er 
4 om 4 yy The DETE "e NT "m APPLE | 
ы п І Computer 


ту Rid аме 


НОМЕ ҚАРЫ COURSE ON Ecc 


with full 48K of memory! 


Ф мм рә № a - - 


КЕБЕЗ ЕВ Я ЕКО SESRBSRASEA D 


ERPRIIPIIITETLETITTEERITTTTTUHPTTTTTTO 


МЕ 
INCLUDES INSTRUCTIONS М 
ЯАМ5 AND JUMPERS 

NO TOOLS REQUIRED ; 


S100 MEMORY BOARD 


FULLY STATIC OPERATION 


N 


- — = m 


„uda BASIC poe TONS $r tih 
‚бетон ALC ROPRPOCESSOR APPLA 
LINS нА? ID ILLO FOF ond IMPAL? 
ant fy ALJATION 


ым 
+ & 


4 нг OPERATION 
% р 
; 7805 7815 15V bro 249% 
8038C — ш ЭИ CÓ IKx8 450М5 | "- < 


to m ааа” PET. ее. 
ЖАҒЫ Ж wv ЭА 12” BLACK & WHITE 
2738 E LOW COST VIDEO 


32K (4096 x8) MON! TOR 


NEGATIVE 
7905. SV 


Ем | } PROBE —— eee 
: КІТ MSM5832 MICROPROCESSOR 

— REAL-TIME 
Ph POWER CONTROLLER СОНСОКЮ CLOCK /CALENDAR 


ө Soutlet-6 switched с о m PUT = R GENERAL DESCRIPTION 
Circuit 87 | È | | eee = cs 
A 1971 SOUTH STATE COLLEGE ANAHEIM, CA. 92806 тога 
BL. VISA MASTER CHARGE MINIMUM ORDER 51000 
With jumpers and CHECK OR M O (714) 937-0637 ADO $1 50 FOR FRI S745 


instructions NO COD We stock and sell over 12 000 types of semi conductors CAL RES 400 6°: 


THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


* FPB-1 FRONT PANEL BOARD FOR 8080A AND 280 + ОМВ-12 13 SLOT MOTHER BOARD. 


SYSTEMS IMSAI COMPATIBLE. PGSD™.......- $42.95 EDT е... %125.95 
BOBD ........ %56.95 Лл m $175.00 
х ОМВ-9 9 SLOT MOTHER BOARD. 
Ж MEM-2 16K RAM 21145. ADDRESSABLE IN 4K PCBD. ........ $35.95 Юг... $109.95 
BOUNDARIES. 
PCBD ....$33.95 KIT (LESS RAMS) .... $80.95 Хх PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
РӘБЕР........ %29.95 Т $49.95 
3€ EPM-2 16/32K ROM USES 2716 OR 2708. ADDRESS- 
ABLE IN 4K BOUNDARIES. Ж RTC-1 REAL TIME CLOCK BOARD WITH TWO 
PCBD .... $33.95 КІТ (LESS ROMS) .... $74.95 INTERRUPTS. 
РВВ ........ $29.95 dl m $79.95 
Ж CPU-1 8080A PROCESSOR BOARD WITH VECTOR 
INTERRUPT. Хх MEM-1 8K RAM, USES 2102’s. 
POBD ........ $33.95 ‚ | COMER $124.95 PCBD .... $33.95 KIT (LESS RAM) .... $71.95 
X IOB-1 I/O BOARD. ONE SERIAL, TWO PARALLEL Ж EPM-1 4K 1702 BOARD. 
WITH CASSETTE. КИНО ....... $33.95 PCBD .... $29.95 KIT (LESS ROM) .... $59.95 
Ж FDC-1 FLOPPY DISC CONTROLLER BOARD USES 
1771. PCBD ....... $45.95 


FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 
2-80 CPU BOARD WITH ROM, 8 PARALLEL PORT 1/0 BOARD. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 
MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 


[WINC ine. 


УУАМЕСО, INC., P.O. BOX 877 е 455 PLAZA ALHAMBRA е EL GRANADA, СА 94018 e (415) 726-6378 
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= 


el | CALIFORNIA COMPUTER SYSTEMS 


16K RAM BOARD. Fully buffered addressable in 4K 
blocks. IEEE standard for bank addressing 2114's. 
PCBD $2895 Kit 450 NSEC $249.95 


PT-1 PROTO BOARD. Over 2.600 holes 4” regula- 
tors. АН S-100 buss functions labeled. gold fingers. 
PCBD $28.95 


PT-2 PROTO BOARD. Similar to PT-1 except set- 
up to handle solder tail sockets. PCBD $28.95 


CCS MAIN FRAME. Kit (S-100) $339.95 
APPLE EXTENDER. Kit $22.95 


APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. Kit $275.00 


ARITHMETIC PROCESSOR FOR APPLE 7811A. 
$350.00 


INTERFACE 
$89.95 


INTERFACE 
à $89.95 


Kit 
APPLE ASYNCHRONOUS SERIAL 
7710А. Kit 
APPLE SYNCHRONOUS SERIAL 
7712А. Kit 

ALL OTHER CCS PRODUCTS AVAILABLE 


SS 


PB-1 2708 & 2716 Programming Board with pro- 
visions for 4K or 8K EPROM. No external supplies 
required, Textool sockets. Kit $14995 


CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on/rest Vector Jump Parallel 
port with status. Kit $159 95 PCBD $3495 


VB-3 80x24 VIDEO BOARD Graphics included. 
4MHZ $379.95 


10-4 Two serial I/O ports with full handshaking 
20/60 ma current loop Two parallel 1/ О ports. 
Kit $17495 PCBD $3495 


VB-IC 64 x 16 video board, upper lower case Greek 
composite and parallel video with software, S-100. 
Kit $145.95 


CB-2 280 CPU BOARD. Kit $199.95 
AIO APPLE SERIAL/PARALLEL $149.95 


ALL OTHER SSM PRODUCTS AVAILABLE 


10 Megahertz 


HM307 
SINGLE TRACE 
OSCILLOSCOPE 


B IDEAL SERVICE INSTRUMENT 
Ш TIMEBASE 0.2 ;з-0.2 s/cm 

Ш LPS-TRIGGER Ш COMPACT 
@ BUILT-IN COMPONENT TESTER 


$404 25 


50 Megahertz 


HM812 
DUAL TRACE STORAGE 
OSCILLOSCOPE 
в 50 MHz DUAL TRACE 
PLUS VARIABLE 
PERSISTENCE 


DELAYED SWEEP WITH 
AFTER DELAY TRIGGERING 


STORAGE OF SINGLE-SHOT- SIGNALS 
“AUTOMATIC STORE” 


LED INDICATION FOR OVERSCAN, SINGLE 
SHOT, TRIGGER ACTION DELAY MODE, 
AUTOMATIC STORE $4032 00 


Power Supplies from ADTECH POWER 


Mode! Vdc Amps Model vdc Ampa 
APS 5-3 5 30 APS 5-8 5 50 
APS 12-16 12 16 APS 12-4 12 5.0 
APS 15-15 15 15 APS 15-3 16 30 
APS 24-1 24 10 APS 24-2.2 24 22 


19 tO up 25 up 
54250 54068 53885 


1-9 10 up 25 up 
$86 90 56400 $6110 


SYM- / NEW Low| [LUKE] m 


$139 


KTM-2 CRT/TV Kybd Term $349 
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NEW PRODUCTS — FH ARME Е-Е osc00scorcs 


8022A 


® 10 MHz Quartz Crystal @ Diodes 

€ (8) 7 Segment .3" LED Displays Ө Switches 

€ PC Board © ІС Socket 
Order Part Number ICM7226AEV........ $74.95 


WINC ine. МАМЕСО INC. 


FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5" & 8" drives up to 8 drives, 
on board PROM with power boot up. will operate 
with CPM™ (not included). PCBD ..$43.95 
FPB-1 Front Panel. ІМЅА! size, hex displays. Byte, 
or instruction single step. PCBD $48.50 
MEM-1A 8K x8 fully buffered, S-100. uses 2102 
type rams. PCBD . $2895 
QM-12 MOTHER BOARD, 13 slot, terminated, S-100 
board only $39 95 
CPU-1 8080A Processor board S-100 with 8 level 
vector interrupt. PCBD $28 95 
RTC-1 Realtime clock board. Two independent т- 
terrupts. Software programmable. PCBD $2595 
EPM-1 1702A 4K Eprom card. PCBD $25.95 


EPM-2 2708/2716 16K/32K EPROM CARD. 

PCBD $28.95 
QM-9 MOTHER BOARD. Short Version of QM-12. 
9 Slots. PCBD $33 95 
MEM-2 16K x8 Fully Buffered 2114 Board. 

PCBD $28.95 
PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD $28.95 
ЮВ-1 SERIAL AND PARALLEL INTERFACE. 

2 parallel. one serial and cassette. 


PCBD $28.95 


2708 % 949 2114L 450 NSEC $5.99 
2716 .. $35.95 21141 200 NSEC $6 99 


МШ ОФ) 


(415) 726-7593 
Р.О. Box 955 е El Granada, СА 94018 
Piease send for ІС, Xistor and Computer parts list 


20 Megahertz 


HM312 
DUAL TRACE 
OSCILLOSCOPE 


B 10x8 cm DISPLAY 
B LPS-TRIGGERING 


Ш BANDWIDTH DC—20MHz 
Ш TRIGGERING up to 30MHz 


FULL X—Y OPERATION 
50 Megahertz 


HM512 
DUAL TRACE 

OSCILLOSCOPE 
BANDWIDTH DC-—50MHz 
TRIGGERING up to 7OMHz 
AFTER TRIGGER DELAY LINE 
SWEEP DELAY 
DELAY LINE 
DVERSCANNING INDICATION 
BRIGHT DISPLAY 
IDEAL FOR COMMUNICATIONS 
AND DATA PROCESSING 


Intersil LED or LCD 
3% DIGIT PANEL 


METER KITS 
BUILD A WORKING DPM IN “А HOUR WITH 
THESE COMPLETE EVALUATION KITS | 
Tesi these new parts for yoursell with Intersil s low 
cost [wotolyping kts complete with A/D converter and 
LCD rirsplay 17106) or LED chaptay 17107) Киз prete 
ail materials incl PC boant, fo: a functioning panel meter 
СЕВЕРУ (LCD) $2995 3 ICLTIGTEV (LED) $24.98 


$609.00 


$1485.75 


8 Digit - 10 MHz Universal Counter Kit 
Kit Includes: Ф Resistors 
© ІСМ7226АІОС ІС Ф Capacitors 


2716 EPROM 
5 tt Ө High Contrast Ratio 
МӨ $18.80 @ Wide Viewing Angle 
16K m 60.5 in. Digit Height 
p 2 к= а Ф ULTRA Low Power Consumption 


5% [kscount 


30 MHz Иә ан Dual Trace Oscilloscope 


Ше: $! OO to cover postage апа handing Masser Charge and Visa s i mii 
Pease include your charge card number 
какем number этиў 


SEPT. SPECIAL SALE 
ON PREPAID ORDERS 


(Charge cards not included on this offer) 


MIKOS PARTS WITH WAMECO PCBDS. 
10% OFF OF NORMAL PRICE. 


MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with MIKOS 27 16K ram 
with L2114 450 NSEC 
MEM-2 with MIKOS 213 16K ram 
with 12114 250 NSEC . 
CPU-1 with MIKOS *2 8080A CPU . 
QM-12 with МІКО5 24 13 slot mother 
board ss 
RTC-1 with MIKOS 55 real time clock 
EMP-1 with MIKOS 210 4K 1702 less 
EPROMS 
EPM-2 with MIKOS 711 16- 32K EPROMS 
less EPROMS 
QM-9 with MIKOS *12 9 “Юю mother 
board 
FPB-1 with MIKOS- БУ all parts 
for front panel 


$249.95 


$279.95 
. $99.95 


$110.95 
. $65.95 


.$ 49.95 
$65.95 
. 89996 


$144.95 


MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKEO 
PARTS KITS INCLUDE ALL PARTS LISTED AS REQUIREO 
FOR THE COMPLETE KIT LESS PARTS LISTED ALL SOCK- 
ETS INCLUDED. 


LARGE SELECTION OF LS TTL AVAILABLE 


VISA or MASTERCHARGE. Send account number, interbank num. 
ber, expiration date and sign your order. Approx. postage will 
be added Check or money order wil! be sent post paid in U.S. 
Н you are not a regular customer, please use charge, cashier's 
check or postal money order. Otherwise there wili be a two- 
week delay for chechs to clear Сан). residents add 690 tar, 
Money back 30-day guarantee. We cannot accept returned IC's 
that have been soldered to. Prices subject to change without 
notice, $10 minimum order. $1.50 service charge on orders 
less than $10.00. 


Capacitance Meter © 


@ Easy to use - plug in capacitor, push range 
button and read the value to 0.1% 

@ 0.6 in. liquid crystal display 

@ Exclusive "Acharga/Avolt" measure- 
ment circuit (petert pending) holds + 0.1% 

basic accuracy for a full year. 

@ Up to 200 hrs operation on standard 9V Вап. 

€ В enuy pushbutton ranges cover 0.ipf to 
1999 microfarada. 

€ Best of all it’s easy on the budget - only 


MODEL 938 $179 


10% Discount LCD106 


@ TV sync-separater circuit 
* P, " | € High-sensitivity 1mV/div 
A. (5M Hz} 
1 4 Ф Sweep-time magnifier 
b | {10 times) 
@ Z-axis input (intensity 
modulation) 
9 Signal delay line 


и 2% © XY operation s945% 


Ptr? 
к ое" = + @ Trace Rotation 


More sensitive to your input 


Е-е МАДАИ AUDIO POWER AMPLIFIERS 


= - - 


* Matching 
Transtormer 
TR10 $ 7.80 
TR20 310.00 
.95 


P/N 

БІ-1010С1(10УУ) $ 6.95 
$1-1020G(20W! $13.95 
A-SI -BiSocket for above! 


$1-1030G(30W) $19.00 
$I-1080GI 5OW) $27.80 
A: S1-10(Socket for above) 

* Note: One Transtorrer can power two sudio emplifiers. 


ANCRONA 


Send check w Money Order to PO Bex 2206Y Симы City СА 90230 
Cahfornme residents add 6% sales tas Minimum Order $1000 


TR30 $12.90 
ТҢ50 $17.90 
.95 


^ 


rapista! date PHONE ORDERS (213) 641-4064 
CULVER CITY SANTA ANA PORTLAND 


11080 seflerton Mva $3900 Е Ром Ave 1128 МЕ Rind Ave 
Jenis апа СА 87708 поета ОЙ 87270 
Боз) 253-6601 


1234! 647 8424 


SUNNYVALE ATLANTA HOUSTON 

1084 1 Er Caring Pag: 3110 Pacmant Ad, (ч E 2649 Much mand 

отмены CA 94087 Atenta, GA 30305 "ouston TX 77088 
14081 243-4121 i404) 461 7100 1713) 529-3488 
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BECKIAN ENTERPRISES ALL PRIME QUALITY — NEW PARTS ONLY 


SATISFACTION GUARANTEED. 


EDGE CARD CONNECTORS: GOLD PLATED: 


Abbreviations: S/E Solder Eye . S/T Sold Tail: W/W Wire Wrap. 

PART # DESCRIPTION. Row Sp.  1-9pe. 10-24рсз. 25pcs. lg | .158” CONTACT CENTER CONNECTORS. | 'D' TYPE SUBMINIATURE CONNECTORS. 
BRAND: TEXAS INST. PART # DESCRIPTION. Row Sp.  1-9pe. 1 0. Le 26pcs. Up. | a 
4070 50/100 ImssiCrom. — .250 .95ee. 93.5500. 63.1500. 6/12 SIE PETNSC 240 $. 
4090 50/100 Imsai ММ 250 30а. 3.8500. 3.4500. | 6/12 вл PETNSC 148 85 ! s PART NUMBER — DESCRIPTION. 1-Әрее. 10:24pes. 
BRAND: SULLINS: U.L Reg. 8/12 SIT | 2 4 54 К ФР Mai #1.60вә. $1.4002. 
129885 50/100 Solder Еув .140 иа. 6.1098. 5.4500. 6: SIE Sgie Row M 160 1. es Ee Te eM. 
129670 50/100 S/T Imsai — 250 .BÜea. 410а. 3.70 10/20 SIE { ; i ; oed. 1500s. 1355 
128875 50/100 WW Imsai 250 | | 10/20 S/T инн icum "x Om 
129885 50/100 S/T Altair — .140 : 12/24 SIE PET Male 2.3500. 2.1508. 
128990 50/100 S/T Cromem. .250 ; | 12/24 ЗП PET Female 3.2500.  3.10ea. 

12/24 ЗП PET 1. pe. Grey Hood 1.4064. 1.2068. 
OTHER .125” CONTACT CTR CONNECTORS: 15/30 SIE GAI Key 2 ре. Black Hood 2.5009. 2.25ea. 
12308 22/44 S/E No Eara .140 4. , 15/30 S/T GRI Key 110883.2 2pc.Grey Hood 1.80еа. 1.35еа. 
12758 38/72 S/T 140 | 15/30 W/W GRI Key — a э 
258 3.80еа. 3.40es. 


12790 — 40/80 ММ 250 1 ' j 18/38 SIE 
18/38 S/T 
512121 1 pe. Grey Hood .50es. 1.30». 
100° „Contact CTR CONNECTORS: 18/38 WIW 
100 13/28 SIE No Ears .140 ' қ 2 22144 SIE KIMIVEC 512261 2 pe. Bleck Hood ‚ба.  1.65ea. 


414 25/50 SIE TAS 90. j 1 22144 SIT KIMVEC — . : i г 1109633 2 pc. Grey Heed ‘Thea.  1.50ea. 
10175 20/40 S/E TRS 80. ; 22144 WIN КІММЕС . i ! ) ‘2000. 400 
10180 20/40 ММ TRS B0 . Г i | | 25/50 SIE 14 " ‘ 37S Female "беа 575es. 
10180 20/40 S/T TAS 80 . . й z 25150 SIT à қ 2 А 1108634 2 pc. Grey Hood .25ea. 2.00ез. 
10485 36/72 SIE Vector ї 25/50 ММ E { | 

10480 36172 WIE Vector . ; ; | 38/72 SIE , і ; : Маю 50ee. 5.10. 
10500 36/72 SIT Vector ; ; l i 38/72 S/T ) І Female Aes. 8.6088. 
10535 40/90 5/Е PET i А ; 38/72 WIN ; i | ; Л 1 pe. Grey Hood 40. 22064. 
10540 40/00 WW PET | 38/72 SIT ; ; ! 110963-5 2 pc. Grey Hood ‚60га. 2.4088. 
10550 40/80 S/T PET | i j 43/86 S/T Mot 6800 . i | 

10565 43/86 SIECOSIELF . . | ; 43/86 WIW Mot 6800 . 1 20418-2 m Set -Sües. — .80ва. 
10605 43/88 ST COSÆLF . ; | 43/86 5/7 Mot 6800 . i : (1 Hood Sat) 

10585 43/86 WW COS/ELF . 43186 SIE Mot 8800 .140 

10015 43/88 S/T COS/ELF . | í . Pol-Keys 


— 

. Li “ + 
ЕСЕ 
wi on on 


ав м << С Ма — RO UR 
э с сэ єл е с uuo 


I.C. SOCKETS GOLD. y Rm COOLING FANS. TERMS: MINIMUM ORDER: $15.00 ADD $1.35 For 

WIWRAP 3 TURN " Extra Quiet. Handling & Shipping. Orders over $30.00 in the U.S.A. 

14 pin $0.40 ва. i 00.15 ва. $18.00 sa. We Pay the Shipping. CALIF. RESIDENTS: Piease Add 
16 pin 0.44 ea. i 0.17 ea. 17.00 sa. 696 Sales Tax. 


NOTE: NO C.O.D. OR CREDIT CARD ORDERS WILL BE 
ACCEPTED. 


ратан ta Tang | CONNECTORS FOR CENTRONICS 700 SERIES. | PHONE: 213-988-6196 BECKIAN ENTERPRISES 


Amphenel 57-30360 


р аа = m | MAIL ORDERS TO: P.O. BOX #3089 
бюз un | "tf өше | SIMI VALLEY, CA 93063 


BUILD YOUR OWN LOW COST 


MICRO-COMPUTER 
POWER SUPPLIES 
FOR S-100 BUS, FLOPPY DISCS, ETC. 


POWER TRANSFORMERS (wirH MOUNTING BRACKETS) 


ITEM USEDIN PRI. WINDING SECONDARY WINDING OUTPUTS SIZE UNIT 
KIT NO. TAPS 2x8 Vac 2x14 Vac 2x24 Vac WxDxH PRICE 

1 OV, 110V, 120V 2х7.5А 2x2.5A -— 334" x 356" x Зв" 21.95 

2 OV, 110V, 120V 2x 12.5А 2x3.5A — 334" x 436" x Зу" 27.95 

3 OV, 110V, 120V 2x9A 2x2.5A 2x2.5A 3%” x 438" x 3s" 29.95 

4 OV, 110V, 120V 2x4A (28V, CT) 48У, CT, ОЗА 934" x39" X3Va" 22.95 


POWER SUPPLY KITS (oPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITEM USED FOR 4-8 Vdc -8 Мас 4 16 Мас -16 Vdc +28 Міс SIZEWxDxH UNIT PRICE 


KIT1 315 CARDS SOURCE 15A 2.5A 2.5A 12” x6" x 41/8” 51.95 
KIT 2 SYSTEM SOURCE 25A 3A 3A 12” x6" x 41/8" 58.95 
KIT 3 DISC SYSTEM 15A 1A 2A 2A 4A 14" x 6" x 47%" 66.95 
KIT 4 DISC SOURCE 8A 1A *(SEE OPTION BELOW) 5A 10" x6" x 47" 49.95 
EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. *OPTION OF KIT 4: REPLACE + 28V @ 5A BY + 16 @ 6A. 


DISC DRIVE POWER SUPPLY "R3" assy. & TESTED, OPEN FRAME, SIZE: 9" (W) x 5" (D) x 5" (Н) 


SPECS: +5V @ 5A REGUL, OVP, —5V @ 1А REG., +24 @ 5A REG., SHORTS PROTECT. OPTIONS: REPLACE -5У & +24V BY 


IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FDD 100-8/200-8 DISK DRIVES & ROCKWELL AIM-65. Sn Л дан” 


SHIPPING FOR EACH TRANSFORMER: $4. 75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF | RESIDENTS ADD 6% SALES TAX. OEM WELCOME. 


SUNNY INTERNATIONAL STORE: 


—— MAIL ORDER: 7245 E. ALONDRA BLVD. 
P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) PARAMOUNT, CA 90723 


карс as ee Telephone: (213) 633-8327 STORE HOURS: 9 АМ-6 РМ 
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741500 
741501 
| TALS02 

74L$03 
741504 
741505 
141508 
741509 
| TALS10 
74 $11 
74L$12 
741513 
741514 
741515 
141520 
741521 
741522 
141526 
141527 
741528 
741530 
141532 
741533 
741537 
741528 
741540 
741542 
141547 
741548 
141551 
741554 
741555 
141573 


1400 
1401 
1402 
1404 
1405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7422 
7423 
7425 
7426 
1421 
1430 
7432 
7437 
8438 
7440 
7441 
7442 
7433 


376 


ork 
"RP 


оз 6л 6л «45 63 45 45 6л 6л о HH өз оз 425 е 67 45 45 67 425 өз KH 45 45 45 065 45 45 95 95 95 45 
ENT ad. ie D ENS 


ANADEX 
DP9500/DP9501 PRINTERS 


Cat No. 2551 


741$74 $ 
5 
5 
5 
5 
$. 
$ 
5 
5 
5 


741595 
74151075. 
74151095 . 
74151125 . 
74151135 . 
7415114 $ . 
74151225. 

741512381. 
7415124 51.55 
17451255 88 
74151265 .88 
74151325 .88 
17415138 $1.25 
74151395 .99 
1745145 $1.99 
7415147 52.95 
74151515 .88 
74151535 .88 
7415154 $3.50 
74181555 .99 
7418156 $1.25 
74L$157 $1.25 
74L$158 $1.49 
74151605 99 


15 


$.35] 7445 S 77 
5.35| 7446 $ .69 
5.35|7447 $ .66 
$.44) 7448 $ 77 
5.4417450 $ .20 
$.39|7451 $ .50 
$.39] 7453 $ 50 
5.35| 7454 $ 20 
$.35|7460 $ 29 
$.35/ 7470 5 .29 
$.39|7472 % 29 
$.49|7473 $ .36 
5.44| 7474 $ .49 
$.66| 7475 $ .49 
$.45| 7476 $ .38 
5.29| 7479 $3.99 
$.351 7480 5.50 
$.4417481 $ 99 
$.44] 7483 $ .59 
$ 3817485 $ 85 
$.3917486 $ 35 
$.35| 7489 $1.66 
$ 35| 7490 $ .44 
$.39] 7491 5 .59 
$.39| 7492 $ 45 
$.391 7493 $ .45 
$.2017495 $ 65 
$.7717496 $ .65 
$.49]74100 $1.69 
$6 $. 


BYTE September 1980 


New from Anadex! Two low cost, high pertormance printers 
designed for all applications, including standard high-density 
graphics capability Both models feature a 9 wire print head with 
an incredible Ме expectancy of 650 milion printed characters’ 
Ful! 96 character ASCI! set with lower case descenders, double 
width printing bi-directional with shortest distance. sensing 
logic Adjustable-width tractor feed. forms control. horizonta! 
апа vertical tabbing and print up to five copies. Easy interfacing 
with parallel, RS-232 serial or current loop choices 

The DP9500 is the choice when you require mostly printing 
and occasional graphics Select between a 9 x 9 character font 
and 132 columns ога 7 x 9 font for 175 columns Printer 
speed 150/200 CPS Wt 35 165 

The DP9501 is mainly for graphics applications. The 11 х 9 
character font produces superb graphics reproduction in. 132 
columns, and the 7 x 9 character font in 220 columns provides 
maximum graphics potential Both models operate at 110VAC. 
and 220 VAC tor European use Wt 35 Ibs 
DP9500 printer 
Cat No. 2552 DP9501 printer 


744% order by Cat No. 999 апа Type 
.33 


741$161 $3.75 
74L$162 $1.19 
74L$163 $1.15 
74L$164 $1.15 
74L$165 $1.69 
7415166 $3.95 
7AL$168 $1.29 
7415169 $3.33 
74L$170 $2.25 
74L$173 $1.25 
74L$174 $1.10 
74151755 .99 
74L$181 $2.50 
74151905 .69 
74L$191 $1.15 
74L$192$ .99 
74L$193 $1.15 
7415194 51.15 
7415195 $1.15 
74151965 99 
7415197 $1.99 
741$221 31.99 
74L$240 $3.95 
741$241 $2.95 
74L$242 $1.95 
74L$243 $2.95 
74L$244 $3.25 
74L$245 $5.00 
7415247 5 88 
74152485 99 
741. $251 $1.99 
74152535 .99 
7415256 $2.25 


74109 $ .55 
74116 $1.89 
74120 $ .99 
74121 $ .44 
74122 $ .50 
74123 $ .52 
74125 $ 52 
74126 $ .49 
74132 $ 69 
74141 $ 77 
74143 $3.33 
74145 $7.77 
74148 $1.29 
74150 $ 88 
74151 $ .59 
74153 $ 69 
74155 $ .49 
74156 $ .99 
74157 $ 63 
74160 $ 77 
74161 $ 79 
74162 $ .79 
74163 $ .88 
74164 $ .88 
74165 $ 88 
74166 $1.29 
74170 $1.59 
74173 $1.09 
74174 $ 79 
74175 $ .79 


74L$257$ .99 
741$258$ .66 
741$259 $1.99 
174152605 .66 
7415261 $2.50 
14152665 .66 
7415273 53.25 
141%275 54.95 
74152795 .49 
7415283 51.75 
74L$293 $1.99 
7415295 $1.99 
17415298 $1.10 
74L$324 $1.75 
T4L$365$ .99 
741$366$ .89 
14153675 .99 
T4L$368$ .99 
74L$373 $3.25 
1415374 $4.50 
7415377 $3.25 
74L$378 $1.69 
741$386$ .77 
741$393 $2.25 
T4L$395 $1.99 
741$399 $2.95 
T4L$424 $3.25 
TAL$670 $2.25 
811595 $1.95 
81L$96 $1.95 
81L$97 $1.95 
811548 $1.95 


74177 
74179 
74180 
74181 
74182 
74184 
74185 
74190 
74191 
74192 
74193 
74195 
74196 
74197 
74198 
74199 
74221 
74251 
74273 
74278 
74279 
74365 
74366 
74367 
74368 
74393 
8126 

8197 


М” 


2 "T. 


SSM OBI 
VECTOR JUMP & 


PROTOTYPING CARD 


ШИ нант 
Plug compatible for 5-100 bus systems. features full 16 bit 
vector jump address with dip selection of 8080 or 280. Can be 
set to jump on power-on-clear, reset, or both. Prototyping areas 
on the card for ten 16-pin IC's three 24-28 ріп IC's and two 
spare regulator patterns 


*Cat No. 1429 081 kit 
Cat No. 1430 081a 81 
Cat No. 1431 081 bareboard 


GALACTIC TRILOGY 
by BRODERBUND 


GALACTIC EMPIRE 


Your superior ability in planning, logistics and tactical maneu- 
vering, along with building the manufacturing and military 
capabilities of the planets that you contrat, can bring the central 
galactic empire under one Над. A special ""52у8” routine gives 
you the option storing a game in progress. Fun and educational! 
Cat Мо. 2584 TRS-80 12, 16K, cassette 


GALACTIC TRADER 


Gives you the opportunity to be a big time wheeler dealer. You 
will seek out the origins of various commodities, and buy cheap. 
You may then seil them at exhorbitant rates or barter for local 
goods. Your good business sense and tevet head allow you to 
out-think the sharpest business creatures in the galaxy! Ten 
levels of difficulty allow you to increase your skill without out 
growing the game 
Cat No. 2585  TRS-80 L2, 16K, cassette 


GALACTIC REVOLUTION 


іп the final game of this galactic trilogy. you will be a diptomat 
and administrator of unequalled accomplishments Your pro- 
wess at manipulation will decide if various power groups will be 
swayed to your side. and your military teadership will put the 
finishing touches on a successful revolution. 
Cat No. 2586 TRS-80 L2, 16K, cassette 


51175 each 
All 3 for 90095 


“PIRATES COVE” 
ADVENTURE 


In addition to being a Challenging and innovative game. 
Pirates Cove 15 designed so that different adventures can be 
created by changing the data base While playing the game you 
wander thru various rooms and. by maniputating the objects. 
you try to find the hidden ‘treasures’ You may have to defeat 
a wild animal to get to the treasure. or ligure out how to get it out 
of the bog A game in progress may be saved on tape and used 


later $2 4?5 


Cat Мо. 2505 TRS-80 L2, 16K cassette 


ELECTRONICS, INC. 


19511 BUSINESS CTR. DR. DEPT B9 
NORTHRIDGE, CALIFORIA 91324 
Send For Your Free Flyer Today! 


Call Toll-Free: USA (800) 423-5387 
In California: 
Local & Outside USA: 


SSM МВ6В 
8H STATIC 
RAM BOARD 


8K bytes by 8 bits, fully buffered. compatible with 8080, 
8085, and Z80. Dip switch addressing of independant 4K halves 
lets the MB6B think like two АК boards, or one 8K board. In- 
dependent 4K addressing allows the flexibility 10 meet varying 
software memory needs. Uses low power 21102 RAM 5, 
operates at 2 or 4MHZ, and is compatible with direct memory 
access controllers. 

Cat No. Price 
*1400-A $135.00 
*1400-8 $147.50 

$209.00 


1401-А 
1401-В $225.00 
$ 23.75 


Description 
450ns kit 
250ns kit 
450ns a & t 
250ns a & t 


*1402 Bareboard 


SOUNDING BOARD 
for Apple 1 


Enter the world of microcomputer music and sounds! One 
board will turn your appie into a fine musical instrument and, in 
addition, produce sound effects which will spice up any pro- 
gram. Each board has three programmable voices, and on-board 
generator and built-in amplifier which can drive an 8 ohm 
speaker. The Sounding Board has a five octave range starting at 
55hz which is (а) betow the bass clef, to 1760hz which is 2 oc- 
taves above the treble clef. The apple will hold 6 boards which 
would give you the capacity to create 18 simultaneously pro- 
grammable voices. Music can be composed, edited, played and 
then stored. Musical notes can be entered directly from the key- 
board. included with your board ís an interactive music editor, 
sample music, and a demonstration program which plays con- 


tinuous music. Wt 3 02. $] 997 


Cat Мо. 2561 


NEWDOS + TRS-80 DOS 


Contains the following. NEWOOS provides fixes for many of 
TRSDOS 2.1's problems. Enhancements to BASIC include built- 
in renumbering. some abbreviated commands. scrolling of 
150105 up or down, Screen printing, clears up keyboard 
bounce, append now works, direct call to DOS without leaving 
BASIC, and dispiay of all variables used; DIRCHECK tests and 
lists disk directories; DISASSEM, which is a disassembler, ED- 
TASM allows the use of the Radio Shack Editor-Assembler on 
disk with disk 1/0 Level 1 in Level 2. This allows you to use ог 
create Level 1 programs and also save or retrieve them from disk 
using LVIOSKSL, LMOFFSET helps save and load machine 
language tapes from disk. even if in the same memory as DOS, 
SUPERZAP allows you to display. print, and modify disks or 
memory Complete with extensive. documentation, requires 
TRSOOS and the Radio Shack Editor-Assembler 00 
Cat Мо. 1549 TRS-BO L2, 16K widisk $99 


APPLE INVADERS 


You have mobile bases, the invaders have missies As the 
game progresses the invaders get closer with every pass across 
the screen the more you destroy, the faster those remaining 
will attack! This game can continue for quite some time. as there 
1S a never ending supply of invaders 
Cat №. 2420 24K Appia Disk Version 
Cat №. 2421 24K Apple Cassette 


$19.95 
$13.95 


(800) 382-3651 
(213) 886-9200 


Circle 339 on inquiry card 


SSM CBI-R TEAC FD-50A e 
8080 CPU BOARD p% 


The engineering expertise of TEAC has been incorporated into a 


Just add ап 1/0 board and it's a computer! 256 bytes of on new mini-disk drive for personal computer owners who demand the 
board RAM, with option for 2K of on board PROM. Includes a best from their investment. „ 
power-on, preset jump circuit, апа MWRITE is available, allow- The Ей-50А has а unique “brushless” DC motor that is designed 
ing use without a front panel. There's a parallel input port with to run continuously and noise-lessiy fo ғымы дыны a 
status, and AIP controlled addressing. or PROM in 2K blocks; rese ri ss 25ms Т. : dud 
vector jump in 2K increments; RAM in 256 byte increments; 2 m hi decr арт Мон үз haben d 
RAM in 256 byte increments; input port for addresses 0 = 31 in SA-400 or the МРЬ51 disk drives. 
е десіта!. With its ONE FULL YEAR warranty, the FO-50A is certainly а 
159 К it “Са! №. 1403  CB1-A kit 5159.00 sensible aiternative. Compare the new TEAC FD-50A before you 
“Са! No. 1441  CB1-A bareboard 528.75 purchase your next min-disk drive. Wi. 5 Ibs. 
Cat №. 2680 ҒО-50А Compatible w/SA-400 Format 
* Denotes excess inventory sale. No further discounts Cat No. 2681 F0-50A Compatible w/MP51 Format 


shall apply 


CCS 
32K STATIC RAM BOARD 


Uses 2114, 250ns fully Static НАМ 5, Bank selectable in 8K 
blocks £nable/Disable on power up or Reset. Compatible with 
North Star, Alpha Micro, Cromeco. etc. Also front panel com- 
patible, addressable in 8K blocks. Selectable wait state. Wt. 1 
| 


номе VIDEO 
SYSTEM $183.00 


The nation's best selling home video entertainment center is here! Currently supports a library of 32 
game cartridges with over 1500 game variations and options. Now you can enjoy all the fun and excite- 
ment of an arcade in your own home whenever you wish. Terrific for party entertainment, developing 
coordination and dexterity, education, or just plain family fun. Comes with interchangeable joystick and 
paddle controllers, special circuits to protect home T.V., and ATARI'S realistic "combat" game with 108 
variations and options. ATARI'S realistic sound effects and crisp, bright colors make the home video 
center your number one entertainment choice. Note: Not for use with 


b. 
Cat No. 2644 Assembled & Tested $710% 


CCS 
64K DYNAMIC RAM BOARD 


Check the features, then compare the price of this memory 
board from CCS. Uses low power 4116 Оупатіс ВАМ 5, Bank 
Selectable in 16K blocks, bank Enable/Disable on power-up or 
reset, "Ча! safe" modes for transparent refresh on 8080 or 


CAT NO. DESCRIPTION WT PRICE ATARI Programmable Computers 2-80. 4mhz operation, phantom line capability and compatible 
2375 ATARI Home Video System B tb. 183.00 2390 Bowling 6 oz. 19.50 with front panel systems. Wt. 12 02. $ 699 
2206 Driving Controller-Pair 2 ib. 19.95 2391 Skydiver 6 02. 19.50 Cat No. 2647 Assembled & Tested 
2207 Paddle Controller-Pair 2 ib. 19.95 2392 Fun with Numbers 6 02. 18.75 
2208 Joystick Controder-Pair 2 ib. 19.95 2393 Brain Game 6 oz. 19.50 CCS 
2394 Superman 6 oz. 25.00 

ATARI GAME CARTRIDGES 2395 Casino 6 oz. 25.00 2-80 CPU BOARD 
2376 Starship 6 oz. 19.50 2396 Backgammon 6 oz. 37.95 кшй | Р 
2277 Black Jack 6 oz. 18.75 2397 Video Chess 6 o7. 37.95 California Computer Systems has done it again! An all new 
2378 Space War 6 oz. 12.95 2500 Space invaders 6 от. 25.00 2-80 CPU board loaded with such great features as 
2379 Surround 6 oz. 12.95 2503 Adventure 6 oz. 25.00 5-100/Aitair/Imsai compatibility, Power-on jump to апу 
2380 Slot Machine 6 oz. 18.75 2611 indy 500 6 oz. 37.50 Memory address, selectable 7-80 monitor ROM. selectable М! 
2381 Outiaw 6 oz. 19.50 2634 Human Cannon Ball 6 01. 19.50 wait States, full handshake, auto band (2 baud-56K baud) selec- 
2382 Slot Racer 6 or. 19.50 2635 Codebreaker 6 01. 19.50 tion, selectable port address, separate baud rate oscillator and 
2363 Video Olympics 6 01. 19.50 2636 Flag Capture b 07. 19.50 an-board RS-232 100% disable option serial port. This board 
2384 Breakout 6 az. 19.50 2637 Air-Sea Battle Бот. 19.50 also boasts front panei support compatability, 2-80 refresh 
2385 Canyon Bomber 6 oz. 19.50 2638 Hunt and Score 6 oz. 19.50 bility. 7-80 NMI bili ae ы 2- 
2386 Street Racer 6 02 19.50 2639 Miniature Golf 60. 19.50 сү: ли. тишн ашу, 206 
2387 Homerun 6 ez. 19.50 2540 Hangman 6 от. 18.75 interrupt capability and status valid on Data Lines during psync. 
2388 Basketbal 60. 19.50 2653 Тіс Tac Toe 60. 19.50 жз 5 $999 
2389 Football 5 02. 19.50 2654 Circus 6 01. 19.50 Cat Мо. 2646 


CCS 2499 
DISK CONTROLLER 


This disk controller is equipped with a soft sector format, will 
support single and doubie density formats, supports up to four 
5'A'' and/or 8`' single or double sided drives. It has ROM con- 
trolled addressing for 1/0 mapped and/or (optional) memory 
mapped operation. fast seek capability for voice-coil type drive, 
adjustable write precompensation, digital phase-locked data 
separator, selectable auto-wait on Data or Contro! port and on- 
board 2K Byte Boot/ program ROM (2716). А сору of CP/M 2.2 


is included. 
Cat No. 2645 $390 


LEEDEX VIDEO 100 
12” MONITOR 
9139 


е Compatible with many home computers, 
including TRS-80 (no interfacing required) 
е High resolution 
One of the most popular low cost. high resolution monttors 
available, comparable with units costing much more! Utilizes 
Standard composite video input, which efiminates the need for | 
an RF modulator. An extremely sharp and stable picture in a 
rugged, attractive package 12MHz video bandwidth +/- 
3db with 750 ohm input impedance. 
Cat No. 1204 Video 100 monitor 18 ibs. 5139.00 
Cat No. 1937 TRS-SO0/LEEDEX cable КІ 601. S 3.00 


D.C. HAYES ASSOC. 
MICROMODEM 100 


The Micromodem 100 is a compiete data communications 
system for S-100 microcomputers. it combines the capabilities 
of a serial interface card and an acoustic coupler with the addi- 
tion of a programmable automatic dialing and answer Includes 
16 bit machines and a 4 MHz processors, two software selec- 
table baud rates, 300 baud and a jumper selectable speed from 
45 to 300 baud Direct connect microcoupier through your local 
telephone company system, auto answer/auto call. Software 
compatible with D.C. Hayes 80-103A data communications 


Cat No. 2656 ава 


SEND FOR FREE FLYER 
FEATURING ... 


Page after page of impressive, state-of-the-art products. In- 
cluded in flyer ara computers, terminals, disk-drives, printers 
and many more electronics peripherals that can add dimension 
to your personat computing. We also stock computerized games 
and toys, application boards, a large selection of comprehensive 
software, electronics books, electronics parts, integrated cir- 
cuits, Р.С, & soldering accessories and much, much more. 

For ail your electronics’ or hobbyist's needs, cir- 
cle our Reader Service number or write/phone us for 
your free illustrated flyer today! 


HOUJ TO ORDER 


Minimum Order $15.00. Order by phone, тай, or at our retail 
stores. Pay by check, Mastercharge, Visa or C.0.D. Please include 
expiration date with charge card orders. U.S. $$ опіу. = 

hone number and magazine Issue you are ordering from. Add 

1.25 for C.0.D. and shipping charges from rates below. 

Shipping Rates: U.S.A. 

Ground: Add $2.25 for first 2 Ibs. and 406 each addt't. №. 
Air. Add $3.25 Юг first 2 185. and 70¢ each addt'l. №. 

Shipping Rates: Foreign 
Ground: Add 53.00 for first 2 ibs. and 60¢ each айй. Ib. 

Air. Add $11.25 for first 2 Ibs. and $5.00 each addt'l. №. 

Prices Valid through month of issue. Mot responsible for typo- 
graphical errors. Some items subject to prior sale or quantity Wmits. 
120 day guaranteed satisfaction. 

Exception: Partially assembled kits, abuse or misuse. 


D.C. HAYES ASSOC 
MICROMODEM II For APPLE II 


This 15 a Sophisticated computer to computer or terminal to 
computer modem for use in Apple 1! personal or small business 
systems И provides all the capabilities of a Serial interface card 
and an acoustic coupler with the addition of programmable 
automatic dialing and answer On board ROM firmware provides 
for remote console, terminal mode and simplified implementation 
of more sophisticated applications with BASIC programs. The 
| Micromodem |! comes with the ‘‘Microcoupler’’. an extlusive 
new device that allows you to connect your Apple II directly to а 


modular jack prose by your local telephone Co | 
Cat Мо. 2655 $379 


M 
SOO i TM MN", 


\ УХ 


VIDEO 100-80 MONITOR 


Features industrial-grade metal cabinet with built-in disk 
mounting capability. and space for an 11 x 14'' PC board Solid 
State circuitry assures a Sharp, Stable picture. Front pane! con- 
trols include power, contrast, horizontal and vertical hold. and 


Brightness Wt 20 165 
$199 


HOBBYWORLD ELECTRONICS INC. 


19511 BUSINESS CTR. DR. DEPT 89 NORTHRIDGE, CALIF 91324 


Circle 339 on inquiry card. BYTE September 1980 377 


MICRO. 


BUSINESS WORLD 


MAILORDER 


Immediate response to your orders (verbal or im toll-free (800) 421-0347 


L is Il... Apple II plus 


and the NEW Apple 111 


ZENITH 
DATA 
SYSTEMS: 


Smart Video 
Terminal 


Z-89 
Computer 
System: 

includes: 219 Display, a builtin 5%” 
Floppy Disk, 2 serial ports, and 16K of 
memory. 2295.00 48K Memory 2595.00 
Also 48K Z-19 hasaZ80 Micro -processor. 
numeric keypad and 8 function key. 895.00 


The complete, ready to run computers . . 


. Connect to your 


color TV and start writing programs today. APPLE is faster, 
smaller, more powerful than it's predecessors. APPLE will 
change the way you think about computers. Call for our Price. 


INVENTORY CONTROL SYSTEM FOR Apple Il 
The first truly professional system that can tackle up to 8,100 


items - Transaction register/audit trail - 


Inventory Status re- 


port - Re-order report - Keeps track of purchase orders auto- 
matically - Will handle multiple departments or divisions 


Fast data retrival. 


Minimum hardware requirements: APPLE 11 Plus with 48K, 
one disk drive and 80 column printer. 


Introductory Price: $99.00 Including comprehensive manual. 


ATARI 800 iret System 


Packed with: Computer Console, Basic 
Language Card, Education System 
Master Cartridge, Cassette Recorder, TV 
Modulator, 8K Memory (expandable to 
48K), Power Supply & all Books and 
Manuals $799.95 
ATARI 400 Personal Computer 
System for less 
Packed with: Computer Console, Basic 
Language Cartridge, Power Supply, TV 
Modulator, and all Books and 
Manuals $499.95 
ATARI Program Recorder 69.99 
ATARI Software, Roms, Cassettes 25% off list price 
ATARI Expansion Memory ЗК Module 99.99 
16K Module 


169.99 


EPSON MX-80 
DOT MATRIX PRINTER 


The new Model MX 80 is a high-speed 
bidirectional, impact printer capable of 
printing 9x9 dot matrix characters. Prints 
enlarged, condensed, condensed /enlarged, 
normal characters with 40,132, 66, 80 col- 
итп per line logical seeking function. 


$645. 


С=с corr mo dore the Great American Solution 


———— ра. 


_ CBM 8050 
‚ DUAL DRIVE 
' FLOPPY DISK 


CBM 2022 
TRACTOR 


CBM 2001 SERIES BUSINESS COMPUTER | Epson Tx-80... 


DOT MATRIX PRINTER 
with graphics $795. 


THE CADILLAC OF THE FLOPPY DISKS AT LOW LOW PRICES 
8" (BOX OF 10) • 3740/1 sgl side/ sgl density... 4... e. 4.50 еа 
е 3740/10 50! side/ dbl density, 9 € 9 4 9 6 95 6 95 $ 8 $*? о 6$ * 68 6.95 ea 
5” (BOX OF 5 )*104/1 soft sector ө 107/1 10 sectors 
e 105/1 16sectors ..........4.50еа 


16K RAM set of 8 4116's 
250 ns or better. $59.00 


MICRO. 


BUSINESS WORLD 


15818 Hawthorne Boulevard 
Lawndale. California 90260 (213) 371-1660 


Prices subject to change without notice. 

VISA and MASTER CHARGE WELCOME. Allow 2 weeks for cashiers 
check to clear, 4 weeks for personal checks. Add 2% for shipping and 
handling. Calif. residents add 6% sales tax. (Sorry, no C.O.D.) 


U.S. and International dealer inquiries invited. 


Copyright 1980 е MICRO Business WORLD Circle 340 on inquiry card. 


APPLESOFT PLUS. Programma inti ... . 24.95 | MATRIX INVERT-C, System Design .... 13.95 
APPLETALKER, Softape .............. 15.96 | MAZE GAME. Muse .................. 12.95 
APPLEWORLD, United Software ....... 59.95 | MEMO CALENDAR, Periph Unitd ...... 29.95 
ASSEM LANG DEVELOPMENT, Hayden 39.95 | MICRO INFOSYSTEM, Muse ... .. ... 99.95 
ASSEMBLER, Microproducts .......... 39.95 | MICROCHESS. Personal S/W.......... 19.95 
ASTEROIDS, Quality Softwr ........... 19.96 | MICROCHESS-C. Apple .......... s. 20.00 ACCESSORIE S 
ASTROAPPLE. Software Factry ........ 15.00 | MICROCHESS-D. Apple ....... ... . . 25.00 
AUTOCHECKERS. Programma Intl. .... 15.95 | MICROGAMMON. Softape ............ 14.95 | Commodore Dual Floppy Disk Drive и 285.00 
BITS, Penph Unltd ......... А 34.95 | MINI LEDGER, Programma Intl ........ 59.95 | Second Cassette—from Commodore ... 95.00 
BABBLE, Software Factry ............. 15.00 | MINI LEDGER-D. Programma Intl.. ...59.96 | Commodore PET Service Kit .......... 30.00 
BASEBALL. Muse .................... 14.95 | MISSION IMPOSSIBLE. Create Comp 14.95 | Beeper—Telis when tape is loaded ,.... 24.95 
BATTLESHIP COMMAND. Quality Sítw 14.95 | MONITOR-D. Programma Intl .... .... 49.95 | Petunia—Play music from РЕТ.........29.96 
BATTLESTAR 1, Programma intt....... 15.95 | MORTGAGE. Instant S/W . ‚7.95 | Video Buffer—Attach another CRT ..... 29.96 
BAZOOKA, Programma Intl ........... 15.95 | MULTIPLE REGRESSION. Systems D .. 24.95 | Combo—Petunia abd Video Buffer ..... 49.95 
BEST OF BISHOP. Softape......... ...39.95 | ORIGINAL ADVENTURE-D. Creative Cp 24. 95 | TNW Bi-Dir RS-232 printer Sface ..... 229.00 
BLOCKADE. Personal S/W..,.... ӘЛЕ 14.95 | OUTDOOR GAMES. Creative Сотр.., . 14.95 | KIM A (A Single Board Computer 
BOWLING. Apple ............... .... 15.00 | P A D. Datasoft ..... .. ............ 19.50 from Соттодоге)................. 179.00 
BRAIN GAMES, Creative Сотр......... 795 | PIT S. Penph Unitd..... ..... ..... 30.00 | CMB 8050 Dual Опуе Floppy Disk .. 1,895.00 
BRIDGE CHALLENGER. Personai S/W . 14.95 | PUMP. Periph Unitd ...... жо. 25.00 | CBM Modem ....................... 395.00 
BRIGHT PEN. Softape ...... ...... .. 34.95 | PARCHESI. Programma intl ............ 6.95 | CBM Voie Synthesizer ........... .. 395.00 
BUSINESS/FINANCE, Programma Intl . 19.95 | PERCEPTION 111.111. Edu Ware ........ 19.95 | PET TO IEEE Cable.................. 39.95 
CAI PROGRAMS-D. Creative Comp ....14.95 | PERPUTUAL CALENDAR. Programma 9.95 | IEEE TO IEEE Cable........ ......... 49.95 
CASTLE ADVENTURE, Programma Intl. 15.95 | PHASOR ZAP, Programma Intl ........ 15.95 | KIM! & Power Supply Package Special 200.00 
CCA DATA MGMT , Personal S/W ....100.00 PINBALL. Programma Intl . , . 15.95 
СНЕСКВООК, Appie ................. 20.00 | PIRATE ADVENTURE. Creative Comp .. 14.95 PET 
ACCESSORIES СНЕСКВООК Programma intl ........ 3495 | POWER EDITOR. Programma inti. ....15.95 SOFTWARE 
CHECKBOOK KING-C. Personal S/W .. 19.95 | PRO GOLF. Ѕоћаре .................. 12.95 
CORVUS 10 MEGABYTE DISK DRIVE $4849 | CHECKER KING-C. Personal S/W ..... ‚19.95 | PROGRAM EDITOR, Synergistic . .40.00 | ACTION, Soundware ................ $9.95 
PASCAL LANGUAGE SYSTEM .....,... CHECKER KING-D. Personal S/W ..... 24.98 | PROGRAMMING AID. Dakin 5......... 39.95 | ACTION GAMES. Creative Comp ....... 7.95 
GRAPHICS INPUT TABLET ,....:...... C CLOWNS & BALLOONS. берей ..15.95 | PROGRAMMING AID 2. Dakin 5... . .49.95 | ALPHABET, Commodore .............. 9.95 
DISK II with CONTROLLER CARD ...... COMPUMATH. Edu Ware ............ 39.95 | QUARTER HORSE RACE. Programma . 6.96 | AWARI. Programma Inti. ‚+... T 
DISK 1l without controller ..... өе А COMPUREAD. Edu Ware ....... .. .....24.98 | RAM TEST TAPE. Apple 222....7.50 | BACKGAMMON, Commodore .......... 9.95 
APPLE SOFT Il FIRMWARE CARD...... CRAPS, Softape.... ............. ... 14.96 | ROCKET PILOT. Softape. . ‚1....1295 | BACKGAMMON. Hayden ...... ...... 10.95 
INTEGER FIRMWARE CARD........... DANS DISK, Periph Unitd ...... ...... 24.95 | SARGON 2, Hayden ............ ..... 27.00 | BASIC BASIC, Commodore ........... 14.95 
PARALLEL INTERFACE CARD ......... L DART ROOM, Programma Intl ......... 15.95 | SARGON-C. Наудеп........ ......... 19.95 | BASIC FINANCE. Commodore . ......24.95 
SERIAL INTERFACE CARD ............ DATA MANAGER, Hayden ..... ...... 49.96 | SARGON-D. Hayden. . . 34.55 | BASIC MATH, Commodore ........... 29.95 
COMMUNICATIONS CARD ............ -L DATABASE. Programma Intl........... 19.95 | SCORPION ATTACK. Programma Intl.. 15.95 | BATTER УР. Hayden................. 10.95 
SERIAL INTERFACE CARD . DATABASE и. Programma Intl. ........29.95 | SCREEN MACHINE. Softape ....... ..19.85 | BATTLESHIP, Programma Intl ....... .. 9.95 
SUP-R-MOD RF TV MODULATOR. .... 24 | DATABASE MAIL-D. Programma intl ...29.95 | SHELL GAMES. Apple........ . ..... 30.00 | BLACKJACK. Commodore ............. 9.95 
SUP-R-TERM 80 col. CARD ........,.., 348 | DATAMOVER. Apple ......... ........ 7.50 | SINGLE DISK COPY, Periph Unita . .... 19.95 | BLOCKADE. Programma Inti ........... 9.95 
DAN PAYMAR Lower case kit ........... 44 | DDU & SDC. Periph Unitd....,........39.85 | 5КЕЕТ5НООТ, On Line .............. 14.95 | BLOCKADE. Personal S/W... ........ 14.95 
SVA 8" DISK CONTROLLER CARD ... .. 348 | DEPTH CHARGE. Programma Intl .....15.95 | SOLITAIRE. Programma Inti .......... 15.95 | BOWLING. Commodore ............... 9.95 
CCS ARITHMETIC PROCESSOR CARD. 348 | DISASSEMBLER, Microproducts ... ... 34.95 | SPACE. Edu Ware.. . ..... .........29.95 | BRIDGE CHALLENGER, Personal S/W . 14.95 
CLOCK/CALENDAR CARD ............ 238 | DOW JONES. Арріе.................. 50.00 | SPACE И. Edu Ware ........... . ... 2495 | CHASE. Programma Inti ............... 9.95 
INTROL Х-10 5Ү5ТЕМ................. 238 | DUAL RACE. Systems Design. ....... 16.95 | SPACE SHUTTLE LANDING. Harvey... 15.00 | CHECKBOOK, Commodore ........... 24.95 
SUPER TALKER SPEECH SYNTHISIZER 258 | EARTHQUEST-D. Programma іп! .... 19.96 | SPACE/SPORTS GAMES. Creative Ср. 14.95 | CHECKER KING. Personai S/W........ 19.95 
ROMPLUS CARD w/KEYBD FLTR ..... 178 | EASY WRITER. Personal Softwr........ 99.95 | SPYTREK. Programma Intl . .... .15.95 | CHECKERS, Instant SW............... 7.95 
HEURISTICS SPEECHLINK 2000 ....... 224 | ELECTRIC CARD FILE. Softape ...... 19.96 | STAR WARS. Ѕоһаре............... ..12.95 | COSTING. Commodore ........ .... 19.95 
DC HAYES MICROMODEM Н .......... 334 | ELECTRIC CRAYON. Muse ........... 17.95 DATA BASE UTILITY, Commodore ....24.95 
ALF MUSIC SYNTHISIZER ............. 244 | ELEMENTARY MATH. Мизе........... 39.55 | IF YOU DON'T SEE IT НЕВЕ CALL | DEPTH CHARGE. Programma tnu .. .. 9.95 
SSM A10 CARD (KIT) ................. 128 | ENERGY AUDIT-C. Instant S/W ....... 80.00 DIET PLAN, Commodore ........ .... 14.95 
SSM A10 CARD (ASSEMBLED) ..... .. 189 | ENGINEERING MATH-1. Hayden ...... 14.95 | US. WE CARRY EVERYTHING FOR | oisassEMBLER. Commodore .... .... 24.95 
NOVATION CAT MODE M ........... . 188 | ESCAPE. Мизв....................... 12.95 DOW JONES. Instant S/W.......... sul 7.95 
CCS GPIB IEEE INTERFACE........... 288 | FASTGAMMON-C, Quality Softwr ... ... 19.95 | APPLE, TRS-80. COMMODORE, | DUNGEON оғ DEATH. Instant S/W |. |. 7.95 
MICROSOFT 2-80 SOFT CARD w/CP/M 348 | FASTGAMMON-D. Quality Softwr...... 24.95 GALAXY GAMES. Commodore. . . .. 9.95 
MICROWORKS 05—65 DIGISECTOR... 348 | FILE HELPER, Вастап................ 4900 | VECTOR, ATARI, SORCERER, | Game PLAY w/BASIC. Hayden ...._.. 9.95 
ИН FINANCE PACK. Apple ............... 25.00 GAME PLAY w/BASIC 2. Hayden .......9.95 
SYMTEC LIGHT PEN CARD ........... 228 | FLASH CARDS. Pro гатта Intl ........ 9.95 TEXAS INSTRUMENTS. AND GAME PLAY w/BASIC 3. Hayden ....... 9.95 
CCS PROGRAMMABLE TIMER MODULE 158 | FLIGHT SIMULATOR. Sub Logic ...... 25.00 MORE! GRAPHIC GAMES #1. Creative Comp ... 7.95 
CENTRONICS PRINTER INT CARD .... 189 | FOOTBALL. Programme intl....... .... ГЕ GRAPHIC GAMES #2. Creative Comp - .. 7.95 
SLIENTYPE PRINTER w/INT CARD .... 528 | FORM LETTER, Репрһ Unitd ,......... 24.95 | STATISTICS, Programma Int!,...... .. 19.95 | GRAPHIC UTILITIES, Personal S/W.... 14.95 
A PLE SOFTWARE FORTE. Бойаре...................... 19.95 STATISTICS, Edu Ware . ... 17.95 | GRAPHICS, Commodore.. ... ..9.95 
P FORTH, Ѕоћаре...................... 49.95 | STIMULATING SIMULATIONS. | GUESS A SENTENCE. Commodore . ... 29.95 
3 MILE ISLAND, Muse ................ 39.95 | FRACAS-C. Quality Softwr ............ 19.95 Personal 5/М/.......... ........... 14.95 | HANDS ОМ BASIC. Commodore . .... 14.95 
3-D ANIMATION-D. Programma inti... . 24.96 | FRACAS-D, Quality Softwr ............ 24.95 STOCK MARKET, RTR ....... .... .. 79.95 | HOME ACCOUNTING. ^ aiit Int! , . 9.95 
30 ANIMATION, Sub Logic ........... 55.00 | GALACTIC CONFLICT, Programma intl 15.95 | SUPER TEXT. Muse ............. ... 100.00 | LOGIC #1, Creative Comp... ..7.95 
3D GRAPHICS. Programma Intl...... ..24.95 | GAME PLAY w/BASIC, Hayden ......... 9.95 SUPERCHIP. Eclectic... ............ 100.00 | LOGIC #2, Creative Comp.. A 
6502 ASSEMBLER, Personal S/W ......24.95 | GAME PLAY w/BASIC 2, Hayden ....... 9.95 | TALKING CALCULATOR. pipe. A 12.95 | MACHINE LANGUAGE. Commodore ...9.95 
8080 SIMULATIONS, Sybex ..... .... .19.905 | GAME PLAY w/BASIC 3, Hayden ....... = TALKING DISK, Programma Intl ....... 19.95 | MAYDAY, Hayden ,........... ....... 9.95 
ABBS. Periph Unltd......... .. ..... ‚49.95 | САМОМ GAMBLER-C. Personal S/W...19.95 | TEXT EDITOR. Periph Unitd..... ..... 50.96 | MICROBASEBALL, Hayden .,.......... 9.95 
ACCOUNTING ASSISTANT, instant S/W 7.95 | GAUNTLETS. Programma intl ......... 99.95 THE CASHIER. Apple ............... 250.00 | MICROCHESS. Personal S/W.... ... 19.95 
ADDRESS BOOK, Muse .............. 4995 | GENERAL MATH-1, Hayden........... 14.95 THE CONTROLLER, Apple..,....... , 625.00 MONITOR, Programma intl..... ....,. 6.95 
ADVENTURE 3 & 4. Creative Comp ....2498 | GLOBAL WAR, Muse................. 17.95 | THE SOURCE. Periph Unitd........... 25.00 | MORTGAGE. Instant S/W.............. 7.95 
ADVENTURE-D, Microsoft ............ 29.95 | GOBLINS, Programma inti ............ 15.95 THE SOURCE. ТСА.................. 29.95 MORTGAGE, Commodore ......... .. 14.98 
ADVENTURE-D. Programma іпі....... 21.95 | GRADE BOOK. Creative Corp ......... 24.95 | THE TYPESETTER. Programma іп!.... 29.96 | NUMBER GAMES, Creative Comp .. ... 7.95 
ADVENTURELAND. Creative Comp .... 14.95 | GRAPHIC UTILITIES, Personal S/W.... 14.95 ТІС TAC TALKER Softape.......... ..19.95 | NUMBER REVERSAL, Commodore .. .. 9.95 
ALIEN LANDER, Sierra Software ....... 24.95 | HI RES ADVENTURE #1. On Line Syst 24.95 | TIME CLOCK. Programma inti. .... 8.95 | ON THE HOUSE. Commodore ........ 9.95 
AMPERSORT 2, Programma intl ....... 15.96 | HIRES PLAYGROUND. Systems Design 24.95 TIME TREK. Persona! S/W . ......14.05 | PERSONAL ACCT'NG , Programma Intl 19.95 
ANALYSIS 1, Са!аху.................. 49.95 | HOME ACCOUNTING-C. Programma Int 9.95 TINY PASCAL. Programma ШЕ ues 49.95 | PET SHOW. Commodore ... .......... 9.95 
ANALYST, Programma Inti ............ 15.95 | HOME ACCOUNTING-D, Programma .15.95 TRAPSHOOT, On Line................ 19.95 PIRATE ADVENTURE. Creative ЖР. 14.95 
APMAIL, Programma іпй.............. 19.95 | HOUSEHOLD FINANCE, Programma ..24.95 | TRIVIA ||. Programma inti........ .... 15.95 | PROJECTILE MOTION. Commodore . . . 19.95 
APPILOT. МӘШЕ......--..."-....... 49.96 | HOUSEHOLD INVENT. Programma ...24.95 TURF ANALY vais. Systems Design .... 21.95 REALTY. Commodore ................ 59.95 
APPLE ООС, Sowest Data ............ 24.85 | INSTANT LIBRARY-C. Softape ........39.95 TYPE TRAINER. Programma inti.. .. 15.96 | RHYMING, Commodore.. ..,........ .9.95 
APPLE LISNER, Softape .............. 19.95 | INSTANT LIBRARY-D. Softape .......39.95 TYPING TUTOR, Microsoft...... ..... 14.95 SERIES/PARALLEL. Commodore ..... 19.95 
APPLE PIE-D. Programm Intl .......... 24.95 | JOHN'S DEBUGGER. Broderick ....... 35.00 | UNCLE SAM. Мизе............. ..... 12.95 | SLOT MACHINE. Programma Intl . .. 6.95 
APPLE PILOT. Programma Intl ..... .. 24.95 | LASER TURRET, Programma intl ....... 9.95 UPDATES, Periph Unitd...... ,. .... 39.95 | SOME COMMON BASIC РАОВ-О. 
APPLE PLANET, Programma intl .... .24.95 | LISA. Programma Intl ................- 34.95 | VISICALC, Personal S/W..,. ........ 150.00 Osborne & Assoc. 2x .. ,.9.95 
APPLE POST. Apple... ............. 50.00 | MAIL LIST, Репрһ Unitd ....... ...... 39.95 | VOYAGER EXCURSION. Programma ..15.95 | SPACETALK. Commodore .,..... .,.... 9.95 
APPLE WRITER, Apple ............... 75.00 | MATCHWITS, Programma Intl .......... 9.95 WEIGHT PLOTTER, Programma intl ... 19.95 | SPACETREK. Commodore... ........ 9.95 
APPLEFORTH, Programma Intl ........ 555 MATH TUTOR 1. instant S/W.......... 5 WHATSIT. Computerheadgr .......... 125.00 | STATISTICS. Commodore ....... ....29.95 
APPLESOFT OPTIMIZER. Programma .19.95 | MATH TUTOR 2. Instant S/W,.......... 7.95 | WINDFALL. Edu Ware ...,.... ....... 19.95 | STOCK PROTFOLIO. Commodore . .... 24.95 
STRATHCLYDE BASIC, Commodore. 14.95 
CALL US TOLL FREE TARGET PONG. Commodore .., ...... 9.95 
TIME TREK, Personal S/W ....... 22... 14.95 
FOR NEW CATALOG TREK X, instant S/W. ..........-..-.... 7.96 
TURF & TARGET, Instant S/W.......... 7.95 
USER PROT COOKBOOK. Commodore . 9.95 
BUSINESS WORLD OF ACCESSORIES & UTILITIES. Smithware ..... 22217 
м СНЕСКЕЯ$. Сот uquote | с gi 14.95 
T W - - WORD PROCESSING 2. Commodore .. 99.95 
15818 Hawthorne Blvd. SOF ARE 800-421-0347 Wore PROCESSING 3. Commodore 199.95 
Lawndale, СА 90260 (213) 371-1660 Circle 340 on inquiry card. WORLD CLOCK. Commodore . ...9.95 


Qume Datatrak 8 


Siemens FDD 100-8D 


Single sided 8” floppy drive, the latest 

& greatest revision. Features double density 
plus much more. An extremely reliable 
drive $439 2/%409 

Hard sector option kit... $9.95 

Data separator option kit... $9.95 

The following 5%” mini-floppies share most 
features with their 8" cousins, so without 
further ado... 


Double sided floppy with NO HEADACHES, 
Although many think this an impossibility, 
seeing is believing, and this drive is really 
something! Shugart compatible, fully option- 
ed, reliable, and rapidly becoming the stand- 
ard in double-sided diskdom. 

$599. Two/$549, 


Electrolabs ' 
Monthly Special! 


TELEVIDEO 912C 
TELEVIDEO 920C 
Features typewriter keyboard, microprocessor 


бул 


Disk controllers 


(75-9600 baud), special function keys, much 
much more. 


Second page memory option $29.00 


controls, Upper/lower case, adjustable baud rates 


н Delta Products double density $349 
Siemens FDD ут iin ТУЧЕ е ... $279, Micromation doubler 439 
Qume Datatrak 5 (double sided).... 399. Tarbell single density, A & T 225 - - 
BASF Mini тіпі................ 279. Tarball single density, kit 184 Data Display Monitors 
ee .... 298, Tarbell double density, DMA 425 used 12” Sylvania monitors. Composite 
All the above mini-floppies are fully SA400 Sorrento Valley 8” single density video, 12 MHz, 120 VAC. with new P-39 or 
compatible, for Apple 375 P-4 tube, $79, used tube $59, OEM style 


Manuals for all drives are $10, refundable against future purchase of (without case), subtract $12. U-fix model, 


drives. Also, all 8” drives сап be ordered with 220 v/50 hz for world- 10/$300. 
wide use. 
4116 dynamic RAM, 16K Вопапта!! 
Hard СИ HB 10 MBY fully REMOVEABLE cartridge Set of 8, 16K, for Apple, TRS-80, Exidy, Heath & more. 200 Ns., 
Di k drive. Complete with controller, personality card, prime parts, at the unheard of $49/8. 
18 media, power supply, cabling, connectors and Large discounts available for quantity & dealers (S00 & up). Offer 


documentation. Highlighted by stylish & modern 
cabinetry. $6995. 

Shugart 544008 20MBY fixed disk system. S-100, 
includes controller, power supply, and all that is 
necessary to run $6995. 


limited while supply lasts, as these will vanish quickly!!! 


Media 


8” ...$39.99 55/50 
8" ...$49.00 SS/DD 
8” ...$55.00 DS/SD 3 
8" ...$59.00 DS/DD $ 
5%” 634.95 SS 1 
54” $59.00 DS 
Verbatim, Memorex, Scotch, or 
equivalent name brand 
Special Introductory Offer!!! 
Wabash 8” diskettes $29.00 $$ 

$39.00 DS 
Price is cheap, but they run 
like champs!!!! 
Diskette head cleaning kit for 5%” or 8" 
$28.75 includes everything for 1 drive 
for 1 year. Alignment Diskette for 
Floppy Огіуев.......... $39.00 


ENCLOSURES 


Rackmount Mainframe MT-200, This gorgeous 
beast is so appealing that it can easily function 
also as stand-alone mainframe. Very modern 
styling with fully actively terminated S-100 bus, 


With two 8” single-sided disk drives... $1899. 
With two 8” double sided disk drives in place 
of single-sided variety. ........ $2499. 


Desktop Mainframe MT-100. Contemporary styling, a handsome cabinet 
coated with durable epoxy finish colors (blue, beige, off-white & silver). 
Easy to fit into an office environment, The proper way to start your 


Accessories 


Electrolabs 


POB 4436, Stanford, CA 94305 


415-321-5601 800-227-8266 
Telex: 345567 (Electrolab Pla) 
Visa МС Ат. Exp. 


Cable kits for 8” drives with 10’ 50 cond. flat cabie, 
power cable, and all connectors. Assembled if de- 
sired, One drive 27.50, two 33.95, three 38.95 

for mini floppies (34 cond): one 24,95, two, 29.95 


CP-206 Power-one power supply. Powers two drives 
more than adequately, top quality. 2.84/24У, 
2.5A/5V,5A/-5V. ."эа...веввввегввтве %99, 


$79 


mini-floppy power supply..... 


PRAGMATIX 1 


; e; > . қ system. 
Incredible!! — Two 8 Shugart compatible single sided floppy Above pius two 8” single sided disk drives.............. $1599. 
oe (double density), CP-206 — supply, de Above with two 8" double sided disk drives in place of single-sided 
some color coordinated cabinet, with full cabling, connectors, variety $2199 


and documentation, plus one box diskettes!!! All for an un- 
precedented $1295, Up to one MBY of storage. 


with Qume Datatrak 8” double-sided drive $1695 


$25 min. order. Calif. residents add 6% sales tax. Orders under $75, add 5% shipping 
and handling, over $75 add 2.5%. All pricing subject to change without notice. 
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Keyboard Disk Subsystem 
Special 2 !! 


Keytronics 1660.... $149.00 
Hard Plastic enclosure 49.00 
BOTH only ..... $152.00 


Keyboard CHERRY "PRO" Keyboard 


= $119.00 
Special 1 П Streamlined Custom Enclosure 


. 34.95 
BOTH only .. г. $134.95 


Daisy Wheel Printers 


Matchmaker Technology 
TURNKEY DISK SUBSYSTEMS 


Single density disk controller, Expanded Apple DOS 


Single or double density. Expansion interface neces- 
sary. Space for 48K dynamic НАМ on controlier card 
RS232 port 


= т. — SORCERER.. Full RS-232 Interface. One S-100 slot for memory ex- 


pansion, Single or double density 


Ali above units come as follows: Complete, assernbled and tested, with 

ES AT 200B two 8” floppy disk drives (Apple available in one drive model). Includes 
all cabling, connectors and documentation in a stunning color coordina- 
ted cabinet with power supply. Ready to go, plug in and run!!! 


BI-LINGUAL 80x24 


+ * * 


Communicating Terminal When ordering specify single or double sided drives 


Scrolling, full cursor, bell, 8x8 matrix, 110- 


ж.ж 


19,200 baud, Oual Front Applications. Software available for above disk add-ons 


Arabic & Hebrew, Multilingual Data Entry 


NEC Spinwriter 5510/2 $2899 

МЕС Spinwriter 5520/2 сай with Cherry Pro keyboard & 

МЕС Spinwriter 5530/2 for custom metal сазе,........ $399. 
prices 


= + # 


Forms Drawing, Music, & Switchyards, TRS-80 & Sorcerer operate on all CP/M compatible software 


Peripheral Sale!! 


Qume 5/5 Circle 341 for Electrolabs Hiplot Plotter... 


Sprint 5/45 RO сео Rume 
Sprint 5/55 RO 229 Sprint 3\45 
Sprint 5/45 KSR 3029 


Hipad Digitizer. 
IDS 440 Paper tiger . 
SD Expandoram Il 


(A&T, 64K) .. 
Sprint 5/55 KSR 3159 (requires self assembly) Elect rolabs Imsai 65K dynamic RAM 111 


Forms Tractor $210 printer mechanism $1499 


Pinfeed platen 155 


DC Hayes Micromodem 100,. 


power supply 349 POB 4436, Stanford, CA 94305 Super switcher power for 
combination special 1699 415-321-5601 800-227-8266 hard disk & тоге.......... 


paper guide TP с 200 Telex: 345567 (Electrolab Pla) 


paper basket 50 


many print wheels, ribbons, & more available 


SOFTWARE LABS 


735 LOMA VERDE, PALO ALTO. CA. 94303 PHONE: 415 493-8186 


Database Management Systems High Level Languages 
HDBS A hierarchical Database Manage- 8080 8085 7-80 (Under OS-1 or CP/M) 
ment System featuring fixed length records, Y Я 
read/write protection at file level and one BASIC 
to many set relationships. Microsoft Compiler 395.00 
7-80 Optimized 250.00 Microsoft “ВА5ІС 80” 350.00 
8080 Optimized 325.00 FORTRAN 
6502 Optimized 325.00 Microsoft “FORTRAN 80” 
MDBS A large computer DBMS with (Includes MACRO 80) 500.00 
hierarchical and full network data struc- COBOL 
tures (CODASYL Oriented). Explicit Microsoft “COBOL 80” 750.00 
representation of one to one, one to "С" 
many, many to опе апа many to тапу қ жуйм ей, 
sets. Routines are callable from BASIC, Whitesmith's ''C 600.00 
PASCAL’ COBOL or Machine Language. PL/1 
Z-80 Optimized 750.00 Digital Research's PL/1 500.00 
8080 Optimized 825.00 PASCAL 
6502 Optimized 825.00 M.T. Compiler 250.00 


Z-80 Optimized (Under OS-1 or CP/M) 


Communications COBOL 
BISYNC-80/3780 А full function ІВМ , 
2780/3780 emulator that provides one of pie a 2-80 gen ANS! "74 750.00 
the most widely used communications LSI-11*/PDP-11 Under RT-11 or RSTS 
protocols. 550.00 COBOL - ANSI ‘74 Introducing: 
BISYNC-80/HASP A full function Hasp RJ-11 Compiler 1750.00 
Multi-leaving Workstation package. 800.00 
BISYNC-80/ASYNC Аһ asynchronous Applications in COBOL ‘74 
communications package that uses the Available in R-M COBOL, COBOL 80 
full error correcting BISYNC protocol. апа RJ-11. (Source Included) 
95.00 
BISYNC-80/3270 А full function ІВМ General Ledger 995.00 
3275 or 3271/3277 terminal emulator Accounts Receivable 995.00 
that converts a “dumb” terminal into a 
very smart one. 550.00 Accounts Payable 995.00 
inventory Control 995.00 
Multiple License Pricing Order Entry/Invoicing 995.00 
- Upon Inquiry - COMPLETE LEGAL 4200.00 
COMPLETE DENTAL 4200.00 
*LSI-11, PDP-11 TM DEC, UNIX TM Why COBOL? 


Westegn Electric, CP/M TM Digital Research It's portable (ANS! ’74) it's universal! 


151-11 1:80 8080 8085 6502 


S-100 interface card 149 Visa МС Am. Exp. DC Hayes Micromodem 11 


(for apple) $344 
DC Hayes Micromodem 100 $349 


OPERATING SYSTEMS 
th 2-80 Optimized 

05-1 А breakthrough in microcomputer 
software from Electrolabs! UNIX*-like OS 
with virtual 1/O, bank-seiect memory control 
to 16 MBY and optional memory protection! 
Totally compatible with all CP/M programs. 
Y ou will be amazed at the difference! Ex- 
cellent brochure available. Includes editor, 
linker-loader, debugger, and one year update. 


249.00 
8080, 8085 & 7-80 
CP/M Version 2.2 150.00 
Manuals only 25.00 


CP/M - MCZ version 2.2. Runs on 


ZILOG MCZ ana PDS-8000 systems. 
Only from Software Labs! 200.00 
Manuals only 35.00 


OUR CATALOGUE 
Software 
Supplies 
Media 
Storage Equipment 
Publications 
- Upon Request - 


Circle 400 for Software Labs 


TO ORDER 


*Price of manuals applied against software 
purchase. 


By Mail: Send check or money order (or 


P.O. from rated or institutional customers). 
By Phone: use Master Charge or Visa No. 


Important Note: Please specify complete 
system hardware and software configuration 
with each order. 


CompuMart 
lets you : 24 
put ‘em on trial = 


“ЛЛ! 
ө, 


CompuMart has been selling com- 
puters by mail since 1971. Our thou- 
sands of satisfied customers rely on 
CompuMart for services not generally 
available from the others. Namely: 

е Product Selection/Each product ad- 
vertised by CompuMart has been eval- 
uated by our in-house staff for best 
price, performance, and supplier reli- 
ability 

е Return Privilege/After receipt of our 
products, you are protected by Compu- 
Mart's exclusive, 10-day return privi- 


with 


ledge- good for ali products except 
software. 

e Support/Our Customer Service Dept. 
and expert technicians are always there 
to assist you by phone or at Compu- 
Mart's outlets. Our knowledgeable 
phone sales force can provide you with 
detailed information and complete 
product specifications. 

е Phone Ordering/For added conveni- 
ence, CompuMart maintains a toll-free 
ordering number. 1-800-343-5504. 


meum Ur “= 


Computers 


Apple Computer — We have a com- 
plete inventory of Apple com- 
puters, peripherals and software — 
In stock for immediate delivery — 
Call us for prices. 


ae ссе“ 


COMMODORE 


Buy Direct from the largest Commodore dealer in 
the country, and the very first Commodore 
distributor in the U.S. Buy from the experts- Buy 
from CompuMart. 


Commodore — We have everything 
that Commodore manufactures. In 
stock for Immediate Delivery! Com- 
puters from the new 80 column 
CBM to the single board KIM-1. 
Accessories from the new CBM 
Voice Synthesizer to the Beeper. 
Call CompuMart now for low 
prices and special deals. 


Л. 


ATARI 


ese» . N 


ATARI 800 PERSONAL COMPUTER SYSTEM 
INTRODUCTORY SPECIALES 


To celebrate our commitment to Atari, we are 
ottering the following Atari Specials: note (You 
must buy an Atari) 

(1) Buy additional memory for your computer, 8K 
or 16K, and we will double the amount of 
memory FREE! (A potenial savings of $200) 

(2) Buy the Atari 600 Computer and take $100 off 
the purchase price of the Atari 610 Disk Drive 
or the Atari 820 printer 


Comes with: 

е 800 Operator's Manual 
“ 16K RAM Memory Module! M 
е 10K ROM Operating System 
е Power Supply 
е TV Switch Box 


х 


PERIPHERALS 
Atari 800 Printer $599.95 а и А ОДЕ 
Atari 810 Disk Drive $699.95 —— "7" 
Atari 410 Program Recorder .... $89.95 


Atari 800 Computer SUPER SALE $979 


* à &à @ ч à * а 


Texas Instruments Ti-99/4 Home 
Computer 

Save $300 on this 16-Bit computer with 
monitor 

TI-99/4 w/Monitor 
ТІ-99/4 w/o Monitor 


$825 
$725 
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FREE 9” Sanyo Monitor with purchase 
of any Exidy Sorcerer 
Computer. 

$159 VALUE! 


The Magicians Have 
Done It Again with the 
Sorcerer Il... Expandable to 48K! - Greatly 
enhanced word processing capabilities. 


man 


+ 
12294-64 


16K Sorcerer |] $1,245 
32K Sorcerer || $1,395 
48K Sorcerer Il $1,495 


Single dual-density floppy disk 


and controller $1,100 

Second Drive $760 

S-100 Expansion Unit $419 

Video Display Disk $2,895 

Micromodem 100 from D.C. Hayes $379 . 
Ж 


ROCKWELL 
AIM 65 


THE SINGLE 
BOARD 
DEVELOPMENT 
SYSTEM 


6502 Microprocessor * 20-character, alpha-numeric 
LED display * Full-size 54-key keyboard with 3 
user-defined functions * Fast, on-board 20-column 
thermal printer * 8K Advanced Interactive Monitor 
program • Dual cassette interface board * On- 
board timer е On-board ROM expansion to 12K * 
4K on-board RAM * On-board TTY interface * 16 
parallel №0 lines * One serial №0 port е KIM 
compatible edge connectors for even further 
memory ог МО expansion. 

The CompuMart AIM System combines all of our 
options for the AIM to give you the capabilities of 
development systems costing 5 to 10 times as 
much. This system includes a 4K AIM 65 with 
BASIC and Assembler, and MTU power supply, a 
Sanyo tape recorder and an EGi Enclosure tor tne 


AIM. 

CompuMart Aim System .........,. $850.00 
ӘМ ....................... $515.00 
Paper forthe AIM ................... $4.75 


SEE OUR AD ON PAGE 316 


Zenith 2-89 

The All-In-One-Computer 

This is the famous computer system which takes 
up no more space than a terminal alone. The 12" 
screen is beautiful and lends itself perfectly to 
professional applications thanks to its 25 lines of 
80 characters. We know of no other computer 
which gives you this many features at such a low 
price. 


Zenith 48K 2.89 Dua! Port List $2,895 
CompuMart $2,695 
Z-19 Smart Video Terminal List $995 
CompuMart $895 


Introducing the HP-85 


$3,250 


Hewlett-Packard's Personal Computer for Industry. 
This extremely portable computer features ex- 
tended BASIC to solve your problems quickly and 
efficiently along with an advanced graphics sys- 


tem to enhance communication. | 


— 


New from Novation! -D-CAT 
The only direct modem that's FCC approved 
for hardset jack connection with any modular 


phone. $199 


NOVATION CAT™ 
ACCOUSTIC MODEM 

* Answer Originate 

• 300 Baud 

Looks good, works great! 


* Bell 108 
* Low Profile Design 
$179.00 


Circle 342 on inquiry card. 


Televideo 912C 
820 x 24— Lower case descenders. Teletype or 
telewriter keyboard. 110/220 VAC. 50 to 19.2K Baud 
Нет entry pad. Great looking and no fan 
noise. 


Televideo 920C 

Similar to the TV 912 but has programmable 
function keys across top. 

Excellent for text editing. 


$950 


$1,030 


We've got the following Lear Sieg- 
ler Terminals In Stock at prices 
too low to print— Call for quotes. 
ADM-3A Industries favorite dumb terminal for 
some very smart reasons. 

ADM-3A.+ New from Lear Siegler. CALL! 
АОМ-31. The terminal that’s too smart to be con- 
sidered dumb. 

ADM-42. Available with keyboard or without, semi- 
intelligent terminal offering tremendous user flexi- 
bility. The optional configurations | 


are amazing. 
FE 


Call for details. X 


SPECTACULAR SAVINGS! 


Hazeltine 1410. List $850 CompuMart $749 
Hazeitine 1420. List $995 CompuMart $895 
Hazeltine 1500. List $1095 CompuMart $995 
Hazeltine 1510. List $1395 CompuMart $1325 
Нахенте 1520. List $1585 CompuMart $1485 
Hazeltine 1552. List $1395 CompuMart $1295 


Call CompuMart for complete specs 
and quantity discounts. 


Calculators 


A CALCULATOR, A SYSTEM, A 
WHOLE NEW STANDARD. 


HEWLETT-PACKARD’S HP-41C 


НР.-41С Саісиіаіог ,..................... 5288.00 
The System 

Memory Modules. For storing programs or up to 
2,000 lines of program тетогу............. $45.00 
"Extra Smart" Card Reader. Records programs and 
data back onto blank mag-cards........... $199.00 
The Printer, Upper and Lower case, High resolution 
plotting, Portable Thermal operation ....... $355.00 


Application Modules 
Standard pac: 
Statistics, 
Math, 
Financial & 
Surveying 


а c 
—SÜ i v 


ті CALCULATORS. We 


Three of the finest from the first. 
Programmable 59 . .. SUPER SALE $229 


ТІ-58с Programmable Calculator 
(Wicontinuous memory) 
ТИРТО@ (0 AMPLE um $59.00 


Add convenient versatile printing capabilities to 
your TI Programmable 58C or 59 calculator with 
the PC-100C thermal printer, plotter. 

и. 2o АО О ИЕ т $188.00 
ТІ Talking Translator. The calculator 
actually speaks! 


Member Computer Dealers D Б 


Circle 342 on inquiry ud 


a 


Terminais | 


CompuMart judges 
Mountain Hardware 
the Buy-of-the-Month. 


LI 
HAZELTINE TERMINALS АТ "ШШШ 


PM rw 545.00 EACH — ' 


AUR 
E 
аҹ 


CompuMart 
Exclusive 


Expansion . 
Accessories; 
for Your | 
Apple from? 


Mountain Hardware 


For the ultimate in energy saving devices for your 
home get the BSR X-10. This system allows you to 
remotely control lights and electrical appliances in 
your home. The CompuMart package comes com- 
plete with Mountain Hardware software allowing 
your Apple to control home devices on a pre- 
determined schedule. 

Introl/X-10 System ........................ $289 
Let your Apple speak to you thru the amazing 
Supertalker. This device outputs high-quality 
human speech via a loudspeaker. Comes complete 
with the SuperTalker Peripheral Card, a micro- 
phone, loudspeaker, software, and two programs. 
a rr о. $299 


The most advanced computerized composing 
system available — The Music System — $545 


Give your Apple powerful new capabilities with the 
ROMpius board — $199 w/keyboard filter. 

New From Microsoft Жї 
The 2-80 SoftCard 

Just plug the 2-80 SoftCard into your Apple and 
instantly you will have more versatility than any 
other computer user. The Z-80 SoftCard package 
allows you to add FORTRAN, COBOL, and BASIC 
as versions are introduced over the next few 
months. With this card you can run any standard 
LP/M software and much more. Call us and we'll 
tell you exactiy how much more. 


2-80 SoftCard, LP/M Operating System, and Micro- 
soft Disk BASIC Interpreter — $349 


Monitors X 


EXCLUSIVE from CompuMart! 
. Special Offer. Zenith Color Video 
* Monitor for $379! 


5 


252. Тһе perfect monitor for Apple, Atari and Texas 


| instruments owners. 


NEW FROM SANYO — Four Great Moni- 


tors at Low CompuMart Prices. 

Sanyo's new line of CRT data display monitors are 
specifically designed for the display of alpha- 
numeric or graphic data. 

9" Sanyo Monitor $159 

12” Sanyo Monitor $289 

12" Sanyo Monitor with green screen $299 

13" Sanyo Color Display Monitor $495 

15” Sanyo Monitor $269 


«ғ 


жм T * . е ^ 


COMPUM 


10:00 a.m. to 


RT 


270 THIRD STREET, DEPT109 CAMBRIDGE, МА. 02142 ` 


Printers 


Only the Best in Quality, 
Selection, and Service. 


The Paper Tiger 
Printer From 
Integral Data 


Uses standard % inch гои, 
paper and ribbon 

40 characters per line 
Speed: 40 characters 
per second 

UL approved 


High resolution dot 
matrix impact printer 


Standard features include: 4 character 8.3 to 16.5 
cpi * 56 cps at 10 char. per in. * Selectable line 
spacing * 8 switch-selectabie form sizes. 

The 10$ Graphics Option for the Paper Tiger 
allows full dot pattern control and includes and 
expanded 2048-byte buffer (a 256-type buffer is 


standard). 
IDS Paper Tiger Printer .................... $995 
10$ Graphics Paper Tiger Printer ......... . $1,094 


NEW! From Integral Data. 
The IDS 460. 


We saw this new desktop printer at the NCC 80 
and when we saw its features: Correspondence 
quality printing, High-resolution graphics capa- 
bility, programmable print control functions, and 
automatic text justification — we knew that we had 
to offer this printer to our cost/features conscious 
customers $1,295 


CENTRONICS PRINTERS 


New! The incredible Model 737- Correspondence 
and Draft Quality Printing for Under $1,000. This is 
the first printer in its class to offer print quality 
suitable for text processing, plus the performance 
and application flexibility required for data pro- 
cessing. $995 


Tractor Feed Printer- Centronics' Most Popular 

Model. Perfect for the needs of a small business 

sytesm. Recommended by Appie and Radio Shack. 
$1,079 


NEC The First Name in Letter 


Quality Printers. 

CompuMart offers beautiful print quality with NEC 
Spinwriter terminals. The Spinwriters, both KSR 
and RO versions, give unsurpassed hard copy 
output. 


CompuMart 

offers a complete 
range of NEC Spin- 

writers — Call our 
expert salesforce to 


insure you get the right p 


one for your system. 


р. 
"d 
t 
IMPORTANT ORDERING P =, № 
- INFORMATION А! orders mus! „4 $0 
include 4% shipping and Ha 


handling. Mass. residen 

add 5% Sales tax: 

Mich. residents 1 
"s 


ЖАМ 1994 


O СУ 


3. Phones 
open from 
8:30 a.m. to 5:30 
і p.m. EST, Mon.-Fri. © 
| P.O.'s accepted from 
L D&B rated companies — 
shipment contingent upon receipt 
of signed purchase order * All prices 
are subject to change without notice e Most 
items in stock for immediate shipment-— call 
for delivery quotation *In the Ann Arbor area? Our | 
retail store is open 11:00 a.m. to 7:00 p.m. Tues.-Fri., 
5:00 p.m. Saturdays (closed Sun. and Mon.) 


We've had a reputation for dependability since 1971 
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PRE-CUT WIRE WRAP WIRE 
Length 100/Bag 500/Bag 1K/Bag | Length 100/Bag 500/Bag 1K/Bag | Kit No. 1 $9.95 Kit No. 3 $32.95 


25 $3.58 $ 6.19 6.5" $1.92 $6.44 $11.81 |250 37 100 4%” 500 2%" 500 4%” 


1 
3.0" 1.30 3.86 6.78 Г 1.99 6.76 12.44 |250 3%" 100 5" 500 3” 500 5" 
3.5" 1.37 4.15 7.37 Tb" 2.08 T.97 13.09 |100 4" 100 6 500 3%" 500 5М 
4.0" 1.42 4.44 7.94 8.0" 2.14 7.38 13.73 500 4" 500 6" 
4.5” 1.48 4.74 8.54 8.5" 2.18 7.69 14.36 
5.0" 1.54 5.04 9.13 9.0” 2.24 8.11 15.01 
5.5" 1.58 5.38 3 52 9.5" 2.30 8.32 15.65 
6.0" 1 5.66 10.31 | 10.0" 2.39 8.71 16.28 27” 250 


100 
Kynar precut wire. All lengths are overall, including 1" strip on each end. " 950 
Colors and lengths cannot be mixed for quantity pricing. Choose from colors 
Red, Biue, Black, Yellow, White, Green, Orange, and Violet. 


Size Quantity/Tube Price ea." Price/Tube 


RN WIRE WRAP 


IC SOCKETS 08 pin $20.28 

i 14 30 .46 $13.80 

FREE WIRE KIT cie [m 16 26 50 $13.00 

Kit #1 оп orders over $50 Фэ а iie " 18 23 68 $15.64 

Kit #3 on orders over $150 езп b A 52 Máy 
Kit #4 on orders over $250 қ *Sockets sold at these | " 

| 24 17 ‚94 $15.98 

i prices by the tube only. 28 15 1.23 $18.45 

40 10 1.60 $16.00 


Above prices include gold up to $800/oz. 


IDC CRIMP STYLE CONNECTORS 
Card Edge Connectors] IDC Sockets [Cable Plugs | Right Angle Headers | CABLE 


pe $3.50 opie 149 | Wire Wrap Solder Tail "vs T 
IDE-26 $4.05 i IDP24 2.25 |IDH10WR 1.75 IDH10SR .80 3.40 23.80 
IDE 34 $4.85 ; ІРР40 3.65 |IDH20WR 2.75 IDH20SR 1.25 3.70 27.20 
IDE 40 55.65 қ DB25 IDH26WR 3.60 IDH26SHR 1.85 X m 
IDE 50 $5.90 ; Connectors |IDH34WR 4.15 IDS34SR 2.15 5.40 44.20 

Male 54.95 ||pH40WR 4.90 IDH4OSR 2.50 9 14 ей 

Female $5.25 |IDH5OWR 6.15 IDH50SR 3.15 9.50 85.00 


Call or Write for 1980 Catalog: 


ж ІС Sockets 
ORDERING INFORMATION a 
е Orders under $25 include $2 handling. * All prices good through cover date. ж Bishop Drafting Aids 
е All prepaid orders shipped UPS Ppd. е Most orders shipped next day. * OK Tools 
* Visa, MC & COD's charged shipping. е Byte must be mentioned to get sale prices. * RN IDC Crimp Connectors 


PALE 135E. chestnut Street 5A, Monrovia, California 91016 Phone (213) 357-5005 
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from aii plo d d 4320 KEYBOARD 
The Quiet B t Са! Ind 4 
INTEGRAL DATA | Ши Сули шогы ra ө} ДЕ” жити В 1 | TTL нафта ААА $ 950 
to prad th th d ! à 
cweurtry prevents noise and crossia Manata diff Ч Е5232.... ААК 1050 i 
ТАМАДЫ E ыы ee ый Ge Friction... AAE 1100 к 
і É 2: ... 


Paper Tiger [ | Ш - | — г 103 Modem AAB 1575 _ ЯВА 


**** All the features of the 440 and more **** WESTERN UNION | PLASTIC LIBRARY -g 
The 460 uses a dot matrix character formation technique in which with rex mina et -— іш е. 

п 5меттевз. value. 
the placement of the dots overlap both horizontally and vertically ENCLOSURE zu = < 


to achieve a correspondence-quality printing. eed аео теге ee Bones 524. 9% 
The printer's nine-wire print head изев staggered needle rows to versal Technology. The exact | — 522 25 
create the vertically overlapping dots. The head is driven bi- ay Н ШАГ a Ғғ вох Boxes 


directionally under microprocessor control by a stepper motor ideally suited for an 8-100 mother- of TEN forty track 


driven mechanism with logic-seeking look ahead capability. en aa 

Standard ''Two-K Byte" buffer allows the printer to accept the dedic lien dc MUM- а | 

entire content of а 1.920-character CRT screen. Weight 27 lbs. Без салаты oO ta улен m 1 | 
suggested list price $1,295. Calif. Digital price $1,076 ELS essi еа DE $24.95 | 


mY?" x6 7/8; Shipping weigh 6 Ibs. 


co i ^ PRINTERS DISK DRIVES | r TS 


Apple П standard 16K 1054406 Tiger with Graphics irs Sugari SASO0A 5' Порр Godbout Rack Enclaure 
Appie Plus 1%К Printronz P-300 (300 LPM} 4900 Shugeri SABOIR 5' Bard E. | Godbout Deak Тир kovloaure — 39% 
Atari 400 Printronia P-800 Lobo г [wo Sugari 801 s with Etectrome Cuntrola ECT 109F 250 
Atari 800 Celetypa Mode) 43 (85232) 1150 power supply and enclosure Cal. Digital 18 shot пидһеуім!. ю 
Texas instruments 88/4 У Teletype Model 404132 col. } pn 501 with і 8-100 BOARS 
Northster ad MI Hortaon NEC Spinwriter 5510 R/O power mappiv sid епгікшіге х 
Venar mz fis wanes 80 Lobo hurd rive for Apple Hori Ду alae 
m | Compucolor Ш Mode) 3 Ceutronies 130 friction 10 н eg/ сме 27104 399% мәйіт TH-2 d. åL 
аи h d 125 | | Roche Alm 65 ИК} Lobo hard drive for TRES0 3995 hittin Exton оше 
000-29 Cemronica 779-2 tractor 400-t R 1,4 e FRSSQ зв Artec WWIO0 Мрт ар Proto 
Сезігеніс 695 | CHT TERMINALS ppm ia La c Toren SI, HK Kapandoram Меир» 


16 BIT S-i00 AMAR! 
IMSAI /ALTAIR | ділі Spee : пал кеу pat) Corvus Systenis hard drive Қаны M 1 зм 


= = — JE =— 
BCD Thyme pea! 195 р Tr" ішегі seider .125x.250 $2.95 3/9 1.50 a eur ч Шамо 1540 R/O plastic wheel 2750 APPLE COMPATIBLE РЕОЮЦСТА Tecmar вв ақы 
эм к”) — | | imsei w/w.128canters | $4.95 3,913.00 | нале 1420 Inabto 1340 КК plastic wheel 3150 | zenti? Cor pileri 
" ! 
1 
i 


Bhara инету тен к 7-000 
MISCHKA, Дет эү 


" Altair seidertail .140rew 05.95 3/615.00 MODEMS 
шее SPECIALS MONITOR жа: OR | 
Mfg. by Digia witch Ға 22/44 Kim eyelet .156" 61.95 3/%5.00 Sanyo 9' black & white montor Direct caupled * FCC Approved [ pud Pn АЗС MY, 
1 7/8"high 1/2" wide LL. 25/50 selder tab .154" $109 3/9200 | Lemi Video 100 127 175 powered from phone tive. —n . Мамашев HEX Kaybeiar 
| " wide pest w/w.156 $195 3,4500 | "6 ineo 100790 12 Movation Cat Acoustic Super Mod П ШЕ Maoaiiaor 


Authorized Distributor 1 = : А This 77 кеу word processing keyboard мид 
е 740-0 IBM soft format. ТЕ "a. Shugart Associates X EROX 800 manufactured bv Microuwítch fur use inthe 
140/2 Double side soft 65.00 6. —— WORD PROCESSING 2: 00 е осени messen 
Data Preducts 741-0 — Double density : . 3] А А code along with an eighth bit that allows 
743-9 Double/ Double : , hil SA800-R Floppy Disk Drive K E Ü c QA a D magt ks tn shift xU de rag паспела 
m А H ial characterm ra large в 
740-32 8" Hard sector Я . [he most cost effective way to store data proc- ASCII ENCODED + кер ome avy cael Сү bn ало 
734-(0Х10Х16) 5 1/4"minl 39. essing information, when random recall is а А one keyboard to emulate the [BM Se v 
Library сазе for any above; Add $3.00 prime factor. [lhe SA800 is fully compatible их - Secu. лгоссамгакоаев, некен Чіа 
834 А D ata Cassette 5.50 | with the IBM 3740 format. Write protect cir- : > : equipped with two thumbwheel switches for 


DC100 Mini Cartridge 16. 00 | cuitry, low maintenance & Shugart quality. ШҚМУ”; um | тылы. рім аме c sped 


DC300 Data Cartridge 20. 00 | - "m peng I California Digital USED price only 349. 00 
920( } Disk Cartridge 89.20 $4405 E - ) i Еле cond. и Кадеш: 


DATA INPUT MINIATURE 1 


| | А | € SWITCHES d 
115-805 С) “ас v № Teas -- ҚА r 
APPLE II [Уза — sik | EA 


Corporasig, The unit wae x $ 
for inpuling Яша directly onto 1 259 


_ М 
" Тһе is comprised of t 4 alumin d fibergl кше l 
16k memory (8) 4116's The аумен ts сотор of а prentum saat aluminum nd Meri criam | your choice 
нед advise the operatar of the systeme malus. Four inch load speaker acknowledges Green phosphor $. 98 —— = 10 50 50 
% 


Т " ] acceptance of dma and alerta the aperator of pending problems. eR 18 MHz bandwidth, 
Installation is simple, Anyone who has F But тот of all this USED terminal, with a litthe imagination, ean be engineered : video input make 88 .81 


= to make the perfect home for an 5-100 computer and video display; or with alight T anyone requiring 
ohh changed a spark plug should be able modificatian will accept the Rockwall AfM-85 micro/ computer. an 5 шгылеғ by 25 line | SPDT Miniature Toggles 


to up-grade hls microcomputer. r . А 
E d : Five volt regulated power supply 18 available far an additional 820. (sen June Byte) |. - » ТІНІ САК ON-NOWE-ON 

How can Californla Digital offer these . 4 = All unite ure in excellent condition, Original acquisition aver &700. 22 ibe. ! и" BMC B jbt OW- OF Fimnt,ON) 

memory up-grade sets at 25% below our competition? s equipped with a ren TIDA CK ON-(moment ON) 


Simple, we buy in volume, wholesale to dealers and direct connect ъ | — a 7101 CK — ON OF FON 


sell the balance directly to owners of personal micro- = ; Rotary 3P- 4-Pos. 
systems, These 16K dynamic memory circuits are MODEMI | | ai ——— Hobari 3P-6-Pos. 
factory prime and unconditionally guaranteed for one | p» i Pih В 190.1 51444051 


full year. NOW, before you change your mind, pick 

up ihe telephone and order your up-grade memory Universal DATA 103 

from California Digital. Add $3 for TRS80 jumpers. i- new modular phone 
STATIC 1-31 32-99 100-5C -999 ІК% i [rere vour extating 


211.02 450п5. 1.19 .99 .95 .90 .85 ж eerie. Control preventa fre- ~ [KEYBOARD 2435 


= шіп Ізгі iet feature elim- 
21L02 250ns. 1.49 1.39 1.25 * ^ ылығы з а-та io ЕСЕН 


2114 LEx4 450 5.95 5.50 5.25 4.75 4.50 oe сы: i inciated with acous- This classic Hwusk keyboard ің similar to the 

2114 1Кх4 300 8.95 8.50 8.00 | imos Mina тігігіні around those a рина 

4044 4Кх1 450 5. 95 5. 50 5. 25 рани -— EU Factory boxed Altair surplus. Shipping 3 iha. 

4044 4Кх1 250 9.95 9.50 9,00 | - : -— кы . 

4045 1Кх4 450 8.85 8.50 8.00 | = 

4045 {Кх4 250 9.95 9.50 9.00 

5257 low ром. 5.95 5.50 5.00 4.80 4.50 
The new BSR timer runs 
your home like clockwork. 


EI ROM j l a — Turns on lamps and ifill-f 
| | ances while your away 


from home, 


f Completely compatible 
p= 9143 . PORTABLE DATA ENTRY SYSTEM Completely compatible 
These used data terminals were originally designed for chain store inventory can- tem X-10 devices. 


trol and order entry systems. The operator enters the inventory control number, 
qure an pes and the unit price. After all pertinent data has been entered into 
the recorder, the main warehouae is telephoned, the handset is placed in the acoustic 
d Ч Р 
*** THOUSANDS *** coupler and all ihe recorded information ig transmitted bach to the master computer. 


We have slashed price in an effort to With a little imagination and ane of these portable entry aystems, you should be able BSR Timer $65.00 
reduce ow over stocked inventory. to exchange programa and computer wformation with gasociates across the country. = Master Console 34.95 


These are Single Five Volt Eproms, All umis were removed |r service in working condition. Original coat $2,590. а 2 Ultrasonic Controller 19,95 


Each system тігі : | 
manufactured by опе of the Worlds vm К iie rp Н -—— қ i lS Modules: Appliance, 
largest producers of semiconductors. н - Heri ЕТЕТ іс» а Lamp ог Wall Switch 13.95 


Please phone for valume pricing. "и 
All merchandise sold by California Digital is premium grade. 42 -5041 
Shipping: First five pounds $2.00; cach additional add 5.40 ! 
Foreign orders 10% shipping. Excess will be refunded. ! 
California residents add 6% sales tax. COD s discouraged. TECHNICAL & CALIFORNIA 
Open accounts extended to state supported educational institu- p 
tions and companies with a ‘Strong Dun & Bradstreet. " 38 2 1 3679-9001 
Warehouse: 15608 Inglewood Blvd. Visitors by appointment. н 


Circle 344 on inquiry card. 


LOCAL/NET TELEPHONE/NET 


OVERSEAS AUSTRALIA UNITED KINGDOM CENTRAL EUROPE SOUTH AMERICA FAR EAST 
ASP MICROCOMPUTERS TERODEC (MICRO SYSTEMS) LTD. HANNES KELLER AG INVERSIONES URIMAN c.a. MICROBOARDS 
799 Dandenong Road 17 The Gallop, Yateley, Computer-Zentrum Р.О. Box 1041 1-7-1-1003 Saiwai-Cho 
East Malvern 3145 Camberley, Surrey Eidmottstrasse 36 Maracaibo 4001А, Chiba City, Chiba 260 JAPAN 
Victoria, AUSTRALIA GU17 756 ENGLAND CH-8032, Zurich VENEZUELA YEL: 0472(47)3081 
TEL: 2118855-2118344 TEL: 0252 874790 SWITZERLAND TEL: 33015 
TEL: 01 69 38 33 


onfigurability 
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microprocessors. Delta Products has produced a 
superior hardware system that cannot be matched in 
either cost or performance. 

Don't buy a system that has ''designed-in" limitations; 
check the following: 


PERFORMANCE 

This 15 where DP/NET* beats them all. Delta does multiuser 
and multitasking operations by using distributed processors. 
DIGITAL RESEARCH has provided а new operating system 
(CP/NET?) which combines MP/M® and CP/M 2.2? into the 
world’s most powerful microcomputer system. 

The system cannot be bogged down by adding more users. 
High-speed DMA transfers from Host to Slave, allow many 
processors to share workloads. (There can be 3 processors at 
EACH user terminal; a Z-80 for screen function, and a patr of 
8085/8088 for main processing.) 


FLEXIBILITY 

One of the most important advantages of DP/NET® is that 
you never have to purchase more system than you currently 
need. Your system can start with a 5" minifloppy 32K 
terminal for under $3000.00. Adding a second terminal and 
additional mass storage is as simple as the original 
purchase. Networking up to 16 OR MORE intelligent and 
semi-intelligent work stations can follow in perfect step 
with the growth of your Company and requirements. 


COST 

Since you never buy more computer power than you need, the 
system cost is matched to the demand to be placed upon it. 
DELTA PRODUCTS has a lot of experience in building 
micros, with over 2000 DELTA systems now in the field. 
DELTA component cost has always been extremely 
competitive. DELTA’s new “networking system" is а 
natural and simple combination of the competitive ‘‘good 
deals" we have been offering for some time. 


SOFTWARE 

A computer system to the end user IS THE SOFTWARE. All 
CP/M® compatible programs run perfectly on the DP/NET® 
DELTA PRODUCTS is currently writing its’ own 
high-performance custom data base, screen editor, order 
entry/inventory, and accounting packages іп PL/I® Target 
release date for the complete package is November, 1980. 


SOLD ONLY THROUGH DEALERSHIPS 
CALL FOR YOUR NEAREST REPRESENTATIVE 


DELTA PRODUCTS 
ry 15392 Assembly Lane 
MASTER, МЕТ vertentis | PRODUCTS | ЖС; 


TELEX: 681-367 DELTMAR HTBH 
МР/М, СР/М2 2. PL/1 & CP/NET ARE REG. TM OF DIGITAL RESEARCH INC. 


Circle 345 on inquiry card. 


Look to QT for the BIG + 


THE GREAT Q.T. BOARD SET SALE 
USER PROVEN BOARD SETS AT NOT MUCH ABOVE OUR WHOLESALE COST. 
6 SLOT MOTHER BOARD KIT FREE WITH EACH BOARD SET PURCHASED. 


S.D. 


com PUTER 
SYSTEMS 
INC. 
15335 South Hawthorne Boulevard 
Lawndale, California 90260 


(213) 970-0952 


О.Т. ЕОВ 


FOR SERIOUS 


BOARD SET #1 (KIT) STARTERS | BOARD SET #1 (KIT) HOBBYISTS 
Z*80 CPU (Rev 1) SBC-100 | М | 
Expandable + with 32K | oe $525.00 Expandoram | with 32K RAM — $950.00 
Monitor-BIOS For Serial Terminal —€— 4 м | 4 

Q.T. onitor For Serial Termina 1. 


О.Т. FOR S.D. FOR SMALL BUSINESSES 
BOARD SET #2 (KIT) HOBBYISTS BOARD SET #2 (КІТ) & SOFTWARE DEVELOPERS 
2+ CPU (Rev |) Normal SBC-200 Normal 

Expandable * with 64K Retail $1050.00 | Expandoram И with 32K RAM Retail $1150.00 
Versafloppy 1! Versafloppy I! 

Monitor BIOS For Serial Terminal Monitor For Serial Terminai 


QT. 
BIOS for Disk Drives Price $1000.00 


Q.T. 
Price $850.00 


PARTICIPATING IN THIS SALE ALSO ENTITLES YOU TO SUCH BONUSES AS: 


1. $44.00 Per set of 41165 — 200ns devices only 
2. Free second page of memory option in all Televideo 912 & 920 Smart CRT's. 


SWITCHABLE 2 or 4 MHz PARTS 


THE от #+80 REV 1 MICROPROCESSORS EPROMS 


Z-80A CPU with Serial 1/0 Port 280 (2 MHz) 


The CPU can accommodate a 2708, 2716, or 2732 
EPROM in SHADOW Mode, allowing you to use a 
full 64K of RAM. The MWRITE signal is generated 
automatically if you use the board without a front 
panel. There's also an independent on-board 
USART to control the RS232 serial port at baud 
rates from 110 to 9600 

CPU-Z*80K (KIT) 

CPU-Z*80AT (A&T) 

CPU-Z*«80BB (BARE BOARD] 


VERBATIM & MEMOREX 


QT MEMORY EXPANSION KITS 
FOR 


TRS-80 ө APPLE e EXIDY 
4116 200 ns 


8 for $49.50 
2716 (5V - 450 ns) 
$18.00 
2716 (5 & 12V-450 ns) 
$14.00 


MISCELLANEOUS 
OTHER COMPONENTS 


N8T20 ... 
М8726 .. 
N8T97 . .. . 
N8T98 .... . 
1488 ... . . .. 


| Part No. Sectoring Pkg. of 2 Bou of 10 1489. _ 
f - QTMO 52501 Soft Sector $ 8.95 $29.95 D3205 
TE LEVI D EO QTMO $2510 Hard 10 Sector $ 8.95 $29.95 D3242 . 
' QTMO 525 16 Hard 16 Sector % 8.95 $29.95 03245 


QTFO32 1000 Hard Sector $11.95 $34.95 P3404 


SMART (CRT) 
TERMINAL 


ОТҒОЗ4А 1000 Sot Sector $34.95 


ТМ55501..... 
0М0131. 


CRT CONTROLLER 


МС6845Р ..., $18.00 


e Reverse Video е Blinking/blank fields e Upper/ STATUE Tocat 


lower case character e Protected fields e Non- 


LIBRARY 


glare screen e Underlining ® 12 x 10 character Part No. 21141. (450 пә) $5.25 ea. 
resolution e Single stroke editing keys е Function CAS-10-8 100 еа./$4.50 еа. 
keys е Blinking cursor e TTY keyboard e Numeric Blue Grey 8" Diskette Holder $4.50 аб i va. /$4.78 ее 
pad * 9 Baud rates (75-9600 Baud) е Self-test Beige Black ............ or 3/$10.00 — 

| * Printer port CAS-10-5 UARTS 
МЕККЕГЕ TEN Tee Blue Grey 5" Diskette Holder $4.25 көлге x dmi n TR18028 .. . ....$ 3.75 


GENERATORS 
CHARACTER 
MC14411 .. $11.00 GENERATORS 
1.8432 XTAL . $ 4.95 
BR1941L . | $10.00 2513 {Upper case) $10.95 
2513 (Lower case) $10.95 
DISC CONTROLLER 2513 Upper (5 у} $ 9.75 
1771801 . $2495 2513 Lower (5 v) $10.95 
1791801 ...... $39.95 


| 


Beige Black ........... or 3/$10.00 


*9»9999€9999*4»2a2a520895525999*94€t?*9225497924 


2nd Page Memory .................... $ 24.95 
Freight Charge ....................... $ 15.00 | 
Nationwide Field Service available from General 
Electric Instrumentation and Communication 
Equipment Service Shops. 


PACKAGE PRICE 


1 Male DB-25, 1 Female DB-25, 1 Cover 
ма ӨНТ........................ $6.50 


PLACE ORDERS TOLL FREE 1-800-421-5150 (Continental U.S. Only) 


(Except California) 


Retail store open 10:00 A.M. to 6:00 P.M. 
Daily except Sunday. 


Circle 346 on inquiry card. 


CB2 2-80 CPU 


e2MHz, 4MHz, Mixed е Type—2716 or 2732 (not 
incl.) e Dip switch addressing е One wait state added 
e Dip switch disable е Type—TMS 4016 (not incl.) 
e B additional address lines е Power on/reset firm- 
ware jump using first instruction in EPROM 


104 2Р + 2S 1/0 Interface 


Assembled & Tested .......... in ай ... $199. 95 


e Two serial ports with status e Two parallel inputs 
e Two parallel outputs е Current-loop by optical iso- 
lators e UART presets by dip switch —stop bits 
—word length — parity even and odd è Dip switch 
addressing of serial 1/O to any four port boundary 
е Dip switch addressing of parallel 1/0 to any two 
port boundary 


S-100 BARE BOARDS 


CB1A 8080 CPU . 

VB2 1/O Mapped Video Interface 
102 Parailel !/ О Interface 

104 2P + 2S i/O Interface 

SB1 Music Synthesizer .. 

ОВ1 Vector Jump & Prototyping Board . 
MB3 4K 1702 EPROM Board 
MB6B 8K Static RAM 

MB7 Low Power 16K Static RAM 
MB8A 16K 2708 EPROM Board 
T1 Terminator 

МТ! 15 Slot Motherboard. . 
XB1 Extender Board 


S-100 KITS & ASSEMBLED BOARDS 


CB1A 8080 CPU 
2 МГ” ‚., $149.95 
Assembied & Tested 


EXPANDORAM І 


EXPANDABLE TO 64K USING 4116 RAMS 


е For S-100 boards е Bank selectable, PHANTOM 
provision е Designed to work with 2-80, 8080, and 
8085 systems ® No watt states required е 16K bound- 
aries & protect ма dip switches e Invisible refresh 


MEM-16K (16K КІТ)................... $199.00 
MEM-16AT (16K А&Т)................. $249.00 
MEM-32K (32K КІТ)................... 
MEM-32AT (32K ААТ)................. 
MEM-48K (48K KIT). 
MEM-48AT (48K A&T)...... HONDA $359.00 
MEM-64K (64K КЇТ)................... $364.00 
МЕМ-64АТ (64K А&Т)................. $410.00 


EXPANDORAM II 


е For 5-100 Bus е 4Mhz Operation е Expandable 
Memory from 16K to 256K e Dip Switch Selectable 
Boundaries ® Uses 16K (4116) or 64K (4164) Memory 
Devices е Page Mode Operation Allows up to 8 Mem- 
ory Boards on Bus е For 280 CPU's е Phantom Out- 


put Disable * Invisible Refresh 


MEMII-16K (KIT) 
MEMII-18AT (A&T) 
MEMII-32K (KIT) 
MEMII-32AT (A&T).. 
MEMII-48K (KIT).... 
MEMII-48AT (ABT)... 
MEMII-64K (KIT) 
MEMII-64AT (A&T) 
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Al/O A&T 


== PRODUCTS 


РВ1 2708/2716 EPROM Programmer 


Kit with Textool sockets E 
Assembied & Tested w/Textools sockets $174.95 


e 2708 EPROM (not included) e 2716 EPROM *5V 
type (not included) е Any АК boundary * Separate 
2708 and 2716 sockets e Any 4K/8K boundary above 
8000 Hex * Optional Textool sockets (for program- 
ming only) ә Programming software & bit for bit 
verify routines provided 


10 2 Parallel 1/О interface 


MB3 4K 1702 EPROM Board 
Kit - without EPROMS..... ЖОО, Г 
Assembled & Tested 


MB6B 8K Static RAM 

450 ns RAM 
$139.95 
$199.95 


$179.95 


| MB7 Low Power 16K Static RAM 


ШІ; 2; зар еі к СЫ 2. : 
Assembled & Tested 


МВВА 16K 2708 EPROM Board 
Kit - without EPROMS 


| Assembled & Tested 


ОТ TECHNICAL HOTLINE 
(213) 973-2619 


SD SYSTEMS 
VERSAFLOPPY Т 


DOUBLE DENSITY DISK CONTROLLER 


е For single or double density е 985600 bytes on 8” 
double sided diskettes е 259840 bytes on double 
sided 574” diskettes е S-100 bus * IBM 3740 format 
in single density e B" апа 5'.” drives controlled 
simultaneously e Operates with 2-80. 8080. and 8085 
CPU's è Controls up to 4 drives 

VEAR LUE ETT о TERIS ETE $300.00 
VF-2AT (A&T) 


SBC-100/200 


2 OR 4 MHz SINGLE BOARD COMPUTER 
e S-100 bus Z-80 CPU BD * 1K of on-board RAM 
e 4 EPROM sockets accommodates 2708. 2716, or 
2732 * One parallel and one serial I/O port * 4-chan- 
nel counter timer chip (2-80 CTC) e Software pro- 
grammable serial baud rates 


SBC-100K (2 MHz KIT) 
SBC-100AT (2 MHz A&T) 
SBC-200K (4 MHz KIT) 
SBC-200AT |4 МН: AKT) 


SSM APPLE 
SERIAL/PARALLEL 
INTERFACE 


као > ч э з э ооо ч өэ = «а >» оаа 


AIO Kit 


ото а а э о «з ө ъз я э ө аза» ва 


TEXTOOL 


ZIP* DIP П SOCKETS 


| ҰВЗ 80 Character Video interface 
80x24 Display, 2 MHz 


e 80 char. per line, up to 51 lines * Graphics up to 160 
x 204 matrix « Upper & lower case characters е Soft- 
ware controlled timing, top & bottom margins, horiz. 
position e U.S. & European T.V. timing ® 4096 Bytes 
(8192 bytes optional) e Switch addressing, ӘК incre- 
ments е CP/M compatible driver routine 


| MT1 15 Slot Motherboard 
Kit (with Connectors) 
Assembled & Tested 


581 Music Synthesizer (4) 
Kit 


Assembled & Tested 


| VB1B Memory Mapped Video Interface 
| LIMITED SUPPLY — DISCONTINUED BOARD 


XB1 Extender Board 


Kit (with Connector) 


Assembled & Tested , 


PROM-100 


% For 5-100 Bus е Programs the Following EPROMs 
2708, Intel 2758, 2716. 2732 and ТІ 2516 е Dip Switch 
Selection of EPROM type e 25 VDC Programming 
Pulse Generated On Board е Maximum Program- 
ming Time 16.384 Bits in 100 seconds e Software 
Provides for Reading of Object File from SDOS. 
CP/M or PROM and Programming into EPROM 
e Program Verification е Verification of Erasure 
e Zero Insertion Force Socket 

PROM-100K (КІТ)..................... $175.00 
PROM-100AT (A&T) 


Z-80 STARTER KIT 


COMPLETE 2-80 MICROCOMPUTER 


e On-board keyboard, display. EPROM Program- 
mer, and cassette interface е On-board S-100 inter- 
face interface e Wire-wrap area and room for 25-100 
connectors е Two & bit parallel І/О ports. 4-channel 
СТС. 5 programmable breakpoints е Examine and 
change memory, 1/О ports, or register 


„ды 222-і $289.00 
2-80АТ (А8Т).......................... 


$25 REBATE 


on any SD Systems 
microcomputer board 


Offer expires 10-31-80 


STATIC RAM 
BOARDS 


SR-8K BARE BD (Ithaca Audio) 21L02 . $ 19.00 
SR-16K BARE BD (Problem Solvers) 2114. $ 19.00 


8" DISK DRIVES 


16 PIN ZIP* DIP И ...................... $ 5.50 SR-16K A&T (Cal Comp Sys) 
SHUGART 8" 8018 ................... $475.00 | 24 РМ 21Р" РИ ............. ........ $ 7.50 21144 АМН2.... MIS $269.95 
REMEX RFD 4000..................... $635.00 | 40 PINZIP*OIPI... .......... ...... $10.25 | SR-32K KIT (Uses 21141.) 4MHz $475.00 


‘ZERO INSERTION PRESSURE SR-32K A&T (Uses 2114L) 4MHz. 


TERMS OF SALE: Cash. checks. money 
PLACE ORDERS TOLL FREE orders. credit cards accepted. Also COD 
1-800-421-5150 


orders under S100 00 Minimum order S10 00 
(CONTINENTAL U.S. ONLY) California residents add 6% sales tax Min- 
(EXCEPT CALIFORNIA) 


COMPUTER 
SYSTEMS 
INC. 


15335 South Hawthorne Boulevard 
Lawndale, California 90260 
QUA м Р. TIAE CN (213) 970-0952 


mum shipping and handling charge S2 50 


Prices subject to change without notice 
International sales in American dollars only 


рез Anbu UO OPE 919195 


$2130.00 COMPUTER 
GET A JADE INFLATION 


J ADE Saves You $1130 


4 MHz BOARD SET oe 


A & T Price 
SBC-200 CPU with I/O ............. $400.00 
Versafloppy П Db! density controllr . $430.00 


ExpandoRAM II 64K RAM 4 MHz. $1300.00 


TefgbpFieP. ..... eorom eene $2130.00 
JADE KIT PRICE ..... ........... $1074.95 
Less SD Systems Rebate ............ $75.00 
YOUR COST ONLY ................. $999.95 


S-100 Boards 


THE BIG Z - Jade 
2 or 4 MHz uwitchable 2-30 CPU with serial 1 О 


CPU-30201K Kit ........... — MM $145.00 
CPU-30201A AGT ... . ......... $199.00 
CPU-30200B Bare board ............ $35.00 


SBC-100 - SD Systems 
2.5 МН: 2-80 CPU uith serial & parallel I О ports 
CPC-30100K Kit $257.50 
CPC-30100A A & T $325.00 


SBC-200 - SD Systems 
4 MHz Z-80 CPU with serial & parallel E О ports 


4 a*952€59595^*492.242424542 
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CPC-30200K Kit .................. $299.95 
CPC-30200A А47 ............... 5375.00 
CB2 - S.S.M. 


2 or 4 MHz switchable Z-80 CPU with RAM, ROM, & 1 О 
CPU-30300K Kit .................. $185.00 
CPC-30300A A& T $249.95 


ExpandoRAM I - SD Systems 
2.5 MHz RAM board expandable from 16K to 64K 


+ à э в € à» € Y э э нат 


MEM-16130K 76K kit ............. $189.00 
MEM-16130A 16КА&Т.......... $249.00 
MEM-32131K 32K kit ............. $234.00 
MEM-32131A 32K A & T .......... $294.00 
MEM-48132K 48K kit ............. $279.00 
MEM-48132A 48K A&T .......... $339.00 
MEM-64133K 64K kit ............. $324.00 
MEM-64133A 64K A&T .......... $384.00 


ExpandoRAM II - SD Systems 
4 MHz RAM board expandable from 16K to 256K 


MEM-16630A /6K kit ........ .... $249.95 
MEM-16630A 16КА&Т.......... $299.95 
MEM-32631K 32K kit ............. $309.95 
MEM-32631A 32K A & T .......... $359.95 
MEM-48632K 48K kit ............. $369.95 
MEM-48631A 48K A&T .......... $409.95 
MEM-64633K 64K kit ............. $429.95 
MEM-64633A 64K A& T ..... ,.... $479.95 


32K STATIC RAM - Jade 
2 or 4 MHz expandable static RAM board uses 21141,8 


MEM-16150K /6K 2 MHz kit ...... $249.95 
MEM-16150A 16K 2 MHz A& Т... $299.95 
МЕМ-16151К /6K 4 MHz kit ...... $259.95 
МЕМ-16151А 16K 4 MHz A& Т... $309.95 
MEM-32150K 32K 2 MHz kit ...... $399.95 
MEM-32150A 32K 2 MHz A& T ... $449.95 
MEM-32151K 32K 4 MHz kit ...... $409.95 
MEM-32151A 32K 4 MHz A& T ... $459.95 


16K STATIC RAM - Cal Comp Sys 
2 or 4 MHz 16K static RAM - a real memory bargain 


MEM-16160K /6K 2 MH2 kit ...... $249.95 
MEM-16160A 76K 2 MHz A& Т... $279.00 
MEM-16162K /6K 4 MHz kit ...... $279.95 
MEM-16162A 16K 4 MHz A& Т... $309.00 
MEM-16160B Bare board ............ $29.95 


Call for your free 1980 catalog 


DOUBLE -D - Jade 


Double density controller with the inside track 


IOD-1200K Kit .................... $299.95 
IOD-1200A 8"A&€&T .............. $389.95 
IOD-1205A 5%”А4Т ............ $389.95 
IOD-1200B Bare board .............. $65.00: 


VERSAFLOPPY 1 - SD Systems 
Versatile floppy disk controller for 8" or 5157 
IOD-1180K Kit ..................-. $219.95 
IOD-1150A AGT ................. $269.95 


VERSAFLOPPY II - SD Systems 
New double density controller for both 8" & 574" 
10011908 Ket ......... es $309.95 
IOD-1160A А«<Т................. $369.95 


I/O-4 - S.S.M. 
2 serial 1 О ports plus 2 parallel I O ports 


ТОЛ- ЛОТОК Жы..................... $129.95 
имапба AGT .................. $189.95 
[OI-1010B Bare board ............... $29.95 


PB-1 - S.S.M. 
2708, 2716 EPROM board with built-in programmer 
MEM-99510K Kit $119.95 
МЕМ-99510А А«Т............... $169.95 


PROM-100 - SD Systems 
2708, 2716, 2732, 2758, & 2516 EPROM programmer 
MEM-99520K Kit $175.00 
$225.00 


32K BYTESAVER - Cromemco 
32K EPROM board with on-board 2716 programmer 
МЕМ-32550А A&T............... $295.00 


100K DAY CLOCK - Mtn Hardware 
Crystal controlled S-100 clock with NiCad backup 
IOK-1400A А4Т............ .... $329.95 


SB1 - S.S.M. 
15 Hz to 25K Нг music synthesizer for S-100 
IOS-1005K Kit $189.95 
IOS-1005A A& T $269.95 


TB-4 - Mullen 
Extremely versatile extender board with logic probe 
КЗЕ-ІЗӘӨК КИ .....::................ $55.00 
TSX-180A A&T 


TERMINATOR & EXTENDER - C.C.S. 


Can be used as both an S-100 extender and terminator 


TEX-I8DAM Kit ......................- $39.95 
S-100 EXTENDER - Cal Comp Sys 


Puts problem boards within easy reach 


ТӘК-2006А AGT .................... $24.95 


VDB-8024 - SD Systems 
80 x 24 1 О mapped video board with keyboard 1 O 
IOV-IDSUER Kit .................. , $324.95 
IOV-1020A A & T ................. $379.95 


VB3 - S.S.M. 


80 x 24 or 80 x 48 memory mapped with graphics 
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IOV-1095K Kit, 4 MHz ........... $339.95 
IOV-1095A A & T, 4 MHz ......... $399.00 
IOV-1096K 580 x 48 upgrade, 4 MHz . $89.00 


VIDEO BOARD - Jade 
64 x 16 assembled & tested S-100 video board 
IOV-1050B Bare board 
IOV-1050A A & T sale price 


8K RAM BOARDS - Special Sale 
Uses 21L02 RAM chips 
2 boards & manual for 


Call for your free 1980 catalog 


Single Board Computer 
AIM-65 - Rockwell 


6502 computer with printer. display. & keyboard 
CPK-50165 IK AIM ............... $374.95 
CPK-50465 4K AIM ............... 
SFK-74600008E 8K BASIC ROM ... $99.95 
SFK-64600004E 4K assembler ROM $84.95 
PSX-030A Power supply ............. $59.95 
ENX-000002 Enclosure .............. $49.95 

4K AIM, 8K BASIC, power supply, & enclosure 
Special package price $599.00 


32K RAM - for AIM-65 
Dynamic memory board to expand your AIM-65 
MEM-99170A A & T w out RAM .. $275.00 
MEM-16170A A & Tw I6K $325.00 
MEM-32170A A& Tu 32K 
MEM-99170B Bare board ... ........ $49.00 


DISK CONTROLLER - for AIM-65 
Add 5! 3" or 8” disk drives to your AIM-65 
IOD-3013A A&T......... $575.00 


VISIBLE MEMORY - for AIM-65 
Video board with 8K memory & graphics for AIM-65 
IOV-3011A A&T ................. $239.95 


MEMORY-MATE - for AIM-65 
The master-mater with 48K ВАМ, I O, PROM, & music 
MEM-52301A A & Tw IGK ... ... $475.00 


Z-80 STARTER KIT - SD Systems 
Z-80 computer with RAM. ROM, ГО. & keyboard 
CPS-30010K Kit $289.95 
CPS-30010A A & T $349.95 


авиа  & Өсө ә 8 Ж 


* о a a à а à 


» 9 aso» bà» 


"+ = тт» 


1. 09 v ө s а 9 9 c» а рца >» b е 


& 9 а а $ à п ө a ө п 4 = Ф т 


Accessories for Apple | 


16K MEMORY UPGRADE 
Add 16K of RAM to your TRS-80, Apple, or Exidy 
МЕХ-16100К TRS-80 kit ............ $47.95 
MEX-16101K Apple kit .............. $47.95 
MEX-16102K Exidy kit 


DISK DRIVE for APPLE 
5^4" disk drive with controller for your Apple 
MSM-12310C with controller $495.00 
MSM-123101 w/out controller $425.00 


8” DRIVES for APPLE 
Controller. DOS. two 8" drives, cabinet, & cable 
Special package price $1475.00 


AIO - S.S.M. 
Parallel & serial interface for your Apple 
IOI-2050K Kit..... dcbet бека $115.00 
IOI-20850A AGT .................. $155.00 


SUP'R'TERMINAL - M & R Assoc 
80 x 24 video display board far your Apple 
IOV-2100A А&Т................. $359.00 


SUPERTALKER - Mtn Hardware 
Speech recognition synthesizer w speaker & mike 


IOS-2015A А&Т $275.00 


Z-80 CARD for APPLE 
Z-80 CPU card with СР M for your Apple 
CPX-30800A A & T $345.00 


MICROMODEM - D.C. Hayes 
Auto answer dial modem card fur Apple ar S-100 
IOM-2010A Apple modem $349.95 
ІОМ-1100А S-100 modem $375.00 


SUP’R’MOD II - M & R Assoc 
Color or B & W TV interface recommended for Apple 


IOR-5050A A&T ................... $29.95 
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FIGHTING KIT 


Printers 
BASE 2 - Impact Printer 


132 cps. bi-directional, tractor feed. & graphics 
PRM-13100 $625.00 


DP-9500 - Anadex 
9 x 9 dot matrix, 176 column, 200 cps. & graphics 
PRM-10500 Standard DP-9500 .... $1495.00 
PRM-10510 with graphics & 2K .. $1595.00 


LP-80 - Matchless 


9 x 7 matrix, 132 column, 125 cps, bi-directional 


PRM-37204 .............. Lagos с $775.00 
PAPER TIGER - Integral Data 


132 column. parallel & serial. 150 cps, uraphics 
PRM-33440 IDS-440 $950.00 
PRM-33441 /DS-440 w/graphics .. $1050.00 


MIPLOT - Watanabe Instruments 
Intelligent graphics plotter uses 7 bit ASCII code 


PRP-10800 $1075.00 
SPINWRITER - NEC 


65 cps, bt-directional, letter quality with tractor 
PRD-55510 with 2K buffer $2995.00 


Motherboards 
ISO-BUS - Jade 


Silent, simple. and on sale - a better motherboard 
6 Slot (5'^" x 8%") 
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МВ$-061В Bare board ............... $19.95 

MBS-081K ЖКїї....................... $39.95 

МВ$-061А A&T .................... $49.95 
12 Slot (» 3” x ВА") 

MBS-121B Bare board ............... $29.95 

MBS-121K ЖК/....................... $69.95 

MBS-121A А«Т.................... $89.95 
18 Slot (1454 x Ву") 

MBS-181B Bare board ............... $49.95 

MBS-181K Kit ....................... $99.95 

MBS-181A A&T .................. $139.95 

Mainframes 


MAINFRAME - Cal Comp Sys 
12 slot S-100 mainframe with 20 amp power supply 
ENC-112105 Kit $309.95 
$349.95 


DISK MAINFRAME - NNC 


Dual 4" drive cutouts with 8 slot motherboard 
ENS-112320 with 30 amp p.s. $699.95 


Video Monitors 


VIDEO 100 - Leedex 
12" B & W video monitor with 12 MHz bandwidth 
VDM-801210 $139.95 


VIDEO 100-80 - Leedex 


&1 x 24 version of Video 100 with metal сайте! 
VDM-801230 $179.95 


В « W MONITOR - Sanyo 
High quality, high resolution video monitors 
VDM-700901 9” monitor ........... $209.95 
NE T з a $279.95 


13" COLOR MONITOR - Zenith 


The hi res color you've been promising vourself 


VDC-201301 $449.00 
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Call for your free 1980 catalog 


Circle 347 on inquiry card. 


Disk Drives 
JADE DISK PACKAGE 


Double-D controller kit, two 8" double density 
disk drives, cabinet, power supply, & cables 


Special package price $1295.00 
DUAL 8" DRIVES - Lobo 


A pair of double density Shugarts in a cabinet 
MSF-12800R 2 single sided ........ $995.00 
MSF-125202 2 double sided ....... $1425.00 


DISKETTES - Jade 
Bargain prices on magnificent magnetic media 
Біл” single sided, single density, box of 10 


“sre «o9 n эъ а 9 o9 


MMD-5110103 Soft sector ........... $27.95 
MMD-5111003 70 sector ............. $27.95 
MMD-5111603 16 sector ............. $27.95 


54%” double sided, double density, box of 10 
MMD-5220103 Soft sector ........... $39.95 


8” single sided, single density, box of 10 


MMD-8110103 Soft sector ........... $33.95 
8” single sided, double density, box of 10 
MMD:-8120103 Soft sector ........... $55.95 


8” double sided, double density, box of 10 
MMD-8220103 Soft sector ........... $57.95 


FLOPPY SAVERS - Tri-Star 


Protect your valuable software from spindle damage 


MMA-205 5^" Rit .................... $13.95 
MMÁAKEOB 8" R ....................: $15.95 
Software 


CP/M 2.2 - Digital Research 
Latest & most powerful release of CP. M 
SFC-52506000D Manual set ........ $24.95 
SFC-52506000M 5'4" disk & manual $149.95 
SFC-52506000F 8” disk & manual $149.95 


MP/M - Digital Research 


Multi-user operating system for Z-80 computers 


SFC-52507000F 8” disk & manual $295.00 
PASCAL/MT - MetaTech 


A powerful language for CP. M systems 
SFC-73301001F 8” disk & manual .$229.95 


SDOS - SD Systems 
DOS, CBASIC-2, Z-80 assembler editor linker 


SFX-55001000D Manual set ........ $24.95 
SFX-55001002M 5'4" disks & man $149.95 
SFX-55001006F 8” disk & manual $149.95 


WORDSTAR - MicroPro Intl 


The finest word-processing package for CP М 
SFC-13600100F 8” disk & manual $395.00 


VISICALC - Personal Software 


Visible business accounting calculator for Apple 


SFA-24101005M 5:4" disk & manual $145.00 


SINGLE DRIVE COPY - for Apple 
Make back-up disks with just a single Disk П 
SFA-51150010M 514" disk & manual $19.95 


SUPER-TEXT - Muse 
Professional word-processing package for Apple 
SFA-13800085M 5/” disk & manual $99.95 


Modems 
NOVATION CAT 


300 baud, auto answer ‘originate acoustic modem 


IOM-5200A Special sale price ...... $149.00 


EPROM ERASER - L.S.Engineering 
UV eraser for up to 48 EPROMs 
XME-3200 A&T... ....... TT $39.95 


JUST 
ADD 
SOLDER 


— = 


MICROPROCESSORS 
7-80... ... $10.95 


. “жа ч 


8085........ $15.95 
TMS9900J1. . 51495 


PROMS 
2708 (450m) $ 8.95 
2716 (450п<) $28.95 Ж 
2716 (Ss)... 829.95 | 
2732 (Sy)... $69.95 
2758 (8)... $29.95 


RAMS 


211.02 (2 MHz) ...$ 1.28 

211.02 (4 МН/) ...$ 1.50 

21141. (2 MHz) ...$ 875 

21141.24 МНЛ ...5 5.95 

| See. 6 8.95 

2147 Un) ...,... $ 19.95 

4164 (64K л 1)... $175.00 

5257 (2 МН/)..... $ 6,75 "^ 

4257 (4 MH») s. $ 7.25 48 A 
SUPPORT в => 
DEVICES yr 

8212....$ 4.95 к= 

8214.... 5 4.65 БЕГЕ 

8116..,. $ 2.95 RS y. 

8224....$ 4.95 UARTS d m 

8224-4 .. 89.95  AY5-1013A... $5.25 ” 

8226....5 3.85 AYMIOI4A ,. $8.25 b 

8228....5 4.95 TRI602B ... $5.25 i | 

8238....5 4.95 TMS6011 ... 55.95 

8243,...5 $ 8.00 1%16401..... $9.00 

8250... . $14.95 

8251....$ 6.50 

8251.... $13.95 BAUD RATE 


8255....$ 6.50 GENERATORS 


8257. ..819.95 MC14411 ..812.Ө5 
8259.... 817.98 CRYSTAL. $ 4.95 
8275.... $49.95 
8279.... $15.95 
6800 
/80 SUPPORT SUPPORT 
3881 (PIQ) ..,... $ $ 950 682IP . $ 5.95 
3881-3 6828P . $11.95 
(РІО-4 MHz)... $14.50 6834P . $12.95 
A882(CTC)....,. 9.50 6840P . $18.78 
3882-4 6850P . $ 4.80 
(СТС-4МН)).. $14.95 6852р . $ 5.79 
3883(810) .... . $29.50 69751, $ 7.40 
3884 (IO) ...... $49.50  68488P $25.00 


Prats 
Ш рі АСЕ ORDERS 
Ш TOLL FREE 


5i Inside California Continental U.S. 
800-262-1710 800-421-5500 


kor customer service 


or technical inquiries call 213-973-7707 
Write for our FREE 1980 catalog 


E. JJA DE: 
Ш COMPUTER PRODUCTS 

Е 4901 W. Rosecrans. Hawthorne, СА 90250 ——— 
Bg] TERMS OF SALE: Cash. checks, credit cards eget 


money orders or from recognized institutions 
и Purchase orders accepted Minimum order $10.00, 


Cahfornia residents add 6% sales tax. Minim... 


М shipping and handling charge $2 $0. Prices зг, far \ 
U.S and Canadian delivery only and are subiet EN 
E to change without notice. For export prices anc. Es 


information send lor а JADE INTERNATIONAL “ 
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TELEPHONE/KEYBOARD CHIPS 
Push Button Telephone Dialler $1 rA 
Repertory Dialter 
CMOS Clock Generator 
Keyboard Encoder (88 keys 
Keyboard Encoder (16 keys 
Keyboard Encoder (16 keys 
Keyboard Encoder (20 keys 


ICM CHIPS 
CMOS Precision Timer 
CMOS LED Stopwatch/Timer 
Osciltator Controller 
Seven Decade Counter 


JEGOS PROGRAMMER 
2704/2708 EPROM PROGRAMMER 


7400 ve 


SN7470N ТЛ 
51474724 % 
SN7473N 25 
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SN74160N S ] 


SN74161N 
SN74162N 
514741634 
SN74164N 
SN74165N 
54241654 
54741674 


51474003 
519740119 
5374023 
SN7403N 
SIN74DAN 
5474054 
5474064 
5474074 


SIN7474N 
SIN7475N 
5М74%М 
5Мм7479М4 
51974803 
514748214 
$47483 
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ю 
т 
1.% 
ы 1.95 А 
SN7408N SN74ESN SN74170N 1.59 ро — s Clock Generator 
SN7409N SN7485N E 514741724 6.00 4 power mapie and à LED/Test Socket Panel Beard nimbly Tho Teu 
SN7410N SNJABSN 1. SN74173N 1.25 Berg rre pee tmr ar еее erm есуі aed NMOS READ ONLY MEMORIES 
SIN7411N .25 57 74904 54741744 1.00 pooch tud molded cod pretest mecha breven Sire Yo Н л ЇЇ а 070 128 X 9 X 7 ASCI! Shifted with Greek 
CENE ERE E а ONE HH CD 
k ч М Г) an ww uns wir imis г я інім ен ^0nire and ic wes гг. заг 128 X 9 7 Al ha onti har an 
51474144 30 SN7493N . 5N74177N 99 MEN фран бый TERM" lt ни CL %. atm a - At зке a a ety The 4 
SN7416N 4% SNAN SN74179N 1.95 ЈЕБОВ Programmer сал mulate a programmed EPROM ру the use afti internal AAM сесим TH sot allow the user TO test ci pretest a D MISCELLANEOUS 
'Oqram fata fem prior t ' D hip Ал, ch из rhe pong am carr Oe entered есту «nto the memüry Гога! ath The i i 
51474174 5 314749514 E SN74100N » чай vr Күре һо җә tns m - | preis m сщ) a = not mdi om 7609 иб Ме едро Board Quad Low Noise bi-fet Op Amp 2.49 
5474204 mu SIN7496N ж SIN74181N еч 25 1C y and including pwe! Зорге of ë GY +59 «12V and 26V. The Мизес Keyboard aad LED Test Socker Paret Board Switching ulator 4.49 
SNAQIN  .29 SN7497N SN74182N — .79 мае комик о неа Me Nit арт: Single Switching Regulator 1.75 
5474224 ,39 SN74100N 1. SN74184N Divide 10/11 Prescaler 19.95 
5N7422N .25 SN74107N 514741859 15 [| JE608 KIT . ... Hi-Speed Divide 10/11 Prescaler 11.95 
SN7429N .9 SN740N . SN74)B6N 9. Photo- ela ч Opto-Isolator 3.95 
537453 E 5SIN74116N 5147418874 3. ир бү Generator 17,50 
5374204 25 54741214. 51474190 Ч hz 2-phase MOS clock dnver 3.75 
SNMNEN 3 SNMIZN . SN74191N DISCRETE LEDS с 27" red num. display w/integ. logic chip 10.95 
мш f| PIE £ Se DE Ere Ч 
. ve ee 4% Digit ic ів ‚ 
SNIQIN 1% SN74126N 514741944 но. азе A | nola Moe LD110/111 3% Digit A/D Converter Set е 25.00/set 
5474384 40 54741324, SN74195N — .69 XC209G .125'" green 47 ХСІНУ .190" yellow MC 14433Р 1% Digit A/D Converter 13 95 
ачы 35 даған LO ғ XCX9Y .125" yellow 4/51 | XCIIIC 1190" clear 
SN7MON 20 SN74141N SN74197N 29 EE tea ae LITRONIX 1SO-LIT 1 SN 76477 
SN7443N ‚5 51474144 2.95 SN 745200 .95 XC526C 7186" ciear 4/81 ЗА?” x Me’ 1/16"" flat 541 Low Power - Programmable 
SNMMN .% 514741459 .79 54742519 .99 А 494 each 3.95 ! 
SN7MSN .5 SN74147N 1.95 54742799 2% $3.95 each 
SN7446N 469 SN74148N 1.29 SN74283N 2.25 DISPLAY LEDS TV GAME CHIP AND CRYSTAL 
5474474 .59 SN74150N 1.25 SN74284N 3.95 FÖRT HT PRICE POLARITY HT тс | 
N7448N 6М741514  .59 5747428574 3.95 AY-3-8500-1 and 2.01 MHZ Crystal (Chip & Crystal 
мне 9 NS Common Anode-red 270 2.95 Common Anode-red + 1 560 99 
5474504 .20 514741524 .59 54743654 — .69 5 x 7 Oot Mar-d 300 495 Common Cathode-ted-D D 580 99 | includes score display. 6 games and select ang 
SNMSIN — .20 uu MH cx © itam RON] 15 5 Common Cathode-red = 1 560 9 
SN7453N .20 SN74154N 1.50 SN7432N .69 кча tuiciecuf 187 95 СИЛ АДЕ TW — 560 '99 
SN7454N X SN74155N 79 54743584 — .69 алақ ұшы асы ж 15 Beim кино w 9 
5474684  .25 SNMISN .79 SN74390N 1.95 ose eed Xe т Сом suas cati > 1 x 9 
% 54741579 .65 5743934 1.95 D 4 4 3 ж 99 
39 55 Common Cathode-red 300 .25 300 .99 
E 79 Common Anode-yellow 49 50 164 
з ; 49 Common Cathode-yellow 49 800 1.5 
"ig 39 Common Anode-orange 49 60 16 
`5 p" 9 Common Anode-orange = 1 -99 500 14 
49 "99 9 Common Cathode -orange .99 630 1.9 
y 49 9 Common Anode-orange 99 600 1.49 
% Жа 119 Common Cathode -orange 9 5 
v 4 м Common Anode-red 49 
=- 3 14.95 Common Anode-red = 1 49 DIDDES 
49 89 14.95 «Bow sd " 1N4002 — 100 РІМ 1 AMP 
1.39 .89 14.95 ; ТҮРЕ VOLTS W 144003 200 РМ 1 AMP 
119 1.79 4.95 cate] min z TA 
* 2 1 Cunman Lathode-yeliow 99 Common Anode (#40510) 6 400m 1N4004 400 РІМ 1 АМР 
59 2.50 13.95 icai s Romi on РЙ 4 Pani Лу Н 1751 400m 184005 600 PIV 1 АМР 
1.19 1.35 25 mns е. ари % Тегін кенес 1752 400m TN4006 800 РИМ 1 АМР 
.99 49 99 rcd as d hae Ma ^ men БОЙЫ ne 1N753 400m 1N4007 1000 PIV | AMP 
69 11.95 то у 99 4 x 7 so} Digit-RHDP 19754 66 — 400m 1N3600 
rm En Common Anode-oran = ү 59 4:7 Sol Oxpt-LHOP 2e ge m |n 
1.19 3.95 s cales слад 09 бинти аваси 01) 19759 120 400т 1М4154 
2.95 1.39 5! 4 ыз 14959 — 82 400m 1847 45 
9.95 1.29 Common Anade-red-0 0 9 4х7521 Digit-Hexadecimal 14965 15 — 400m 184734 
1.49 2.95 195232 56 500m 1N4735 
9 1.29 CALCULATOR 1N5234 62 500m 1N4736 
39 1.29 — à CENA dmi CHIPS/DRIVERS 195235 68 50т 184738 
45 2,25 CARIT C AJDIN L60 MM5725 MM5309 145236 75 500m 1N4742 
MCI53 2.49 CAWET CAIN .85 мм5311 тиррас Te п кізе 
4С164 à CANT CABIN 3.75 ом8964 Мм5312 1N5245 15 500т 141183 50 Piy 35 АМР 
? }4С173 р CAIMEN САЗЗТ 13 ОМ8865 MM5314 14456 25 40m | 1N1184 100 PIV 35 AMP 
| 74С192 к CAWSIN CA3MOT 1.25 Omega? MM5316 19458 150 7m 141185 150 PIV 35 АМР 
1 C193 4 C A3060N CA3I60T 15 Ом мм5318 1N485A 180 10т 143196 200 Piy 35 АМР 
) 74С1% CANIT CAMOIN 59 ink ен, 6. MR. = 184001 — 50 РІМ} AMP {№1188 400 PIV 35 АМР 
ғ 4 " N Д river . 
MOND 7: CARL CARON 350 | Ее” CT жо BS SCR AND FW BRIDGE RECTIFIERS 
5 Ї 4C926 | LOW PROFILE SOLDERTAIL 35A (a 600v SCR 
- 80С95 . (ТІМ) SOCKETS STANDARD (TIN) 16A @ 300% SCR 
MCI6I - 80C97 : 12А а SN FW BRIDGE REC 
1-24 %-49 50-100 
12A ға 200V FW BRIDGE REC 
E^ мим x» | Рт D 16 15 | wpin st 
80 LM723N/H 55 2 pa Ес 4 [4 2 16 pin ST ORS 2N3904 
LMBICN/H .5 | LMMOK-18 1% | омтым 1.00 йе ГР r- Ш pin ST 2N3055 2N3905 
LM302H 75 LM3OK-2 1% LM?739IN 1.19 3 wn СБ ў : : 24 pin ST MJE3055 t 00 203906 
LMX4H 1.00 LM3MOT- 1.25 LMI4ICN/H .35 22 pin LP 28 pin ST a 3/100 24408 
LM305H 60 LMMOT6 1.5 LM74l-14N — .39 24 pin LP % pin ST 2N3398 $/100 — 2N4123 
LM307CN/H .35 (М307-8 1.25 LM747N/H 9 28 pin LP % pin ST aes 3100 Рма249 
LM308C.N/H 1.00 LMMOT-12 1.25 LMMBN/H 39 $ pin LP N3568 4100 Рм4250 
мэн LMMOT-15 1.25 LMI3]ON 1.95 0 pin LP ER WIRE WRAP SOCKETS eo № 4! = a 
LM309K LM340T-18 1.25 LMI458C.N/H .59 
LM310CN LM340T-24 1% MCI4BN 1,95 (GOLD) LEVEL #3 МР53702 $/100 2М4402 
LM3IIN/H омжам 1.00 MCI4B9N 1.95 SOLDERTAIL (GOLD) 1-24 25-49 283704 5100 — 2N4403 
LM312H LM370N 1% LMHN .95 STANDARD 8 pin WW 54 ONS ріне МР53704 5100 2М4409 
LM3I7K LM373N 3.25 LMISSV 1.75 10 біп WW 53 2N3705 245086 
LM37N 4.00 МС12415СР 3.00 50-100 М ріп WW 23 жол МР53705 2М5087 
LM3I9N (ммм 125 | мич 1.95 8 pin 5G 16 ріп WW Er MPS2360 — 230 
LM320K 5 LM3BOCN 9 | LM290IN 2% M pin SG 1$ pin WW 50 242484 МР53706 245089 
(.М320К-5.2 LM33IN 179 | LM303N 19 | 16рїп5С 20 pin WW 1.08 2 243707 
(.М320К-12 LM3EON 1% LM3SN 1.49 18 pin SG 22 pin WW 1.35 2N290 243711 
LM320K-15 NESOIN 8.00 LM 390014 (3401).59 24 pin 5G 24 ріп WW 1.26 2N3724A 
LM320K-18 NESIGA 6.00 LM390N 1.49 28 ріп 5G 28 ріп WW 1.53 2N2925 2М3725А 
LM320K-24 МЕЗЗА 4.95 | LM39X9N 125 % pin 5G 3 pin WW 199 MJE2955 243772 
LM320T-5 NES3H/V 3,95 MC5555V 59 40 pin 5G 40 pin WW 2.09 283053 203823 
LM320T-5.2 NEST 600 8038B 4.95 203903 
LM320T-$ МЕ540 6.00 СМ 49 
Uus is | Ses iS | ше э |1/4 WATT RESISTOR ASSORTMENTS — 
LM320T- 15 NESSON 1.30 75452СМ „39 — 
LM320T -18 NESSV 3» 75453C IN ‚39 10 UHM 12 DHM OHM 18 OHM омм DOl uF 
LM320T -24 МЕ556М .99 ысым 19 ч 0047 uF 
LM323K-5 NES6OB ў T4391CN m чалыш sma VM QUEM А EEA SE GHM sores $1.75 Olaf 
LM324N NES62B : 79492C IN .89 66 JHM — B2 нм t эн JAM эмм 022и} 
LM33N NESGSN/H 1. 75493N 89 ASST. 2 Sea 780 OMM х Оны дым нм ым sarcs 1.75 о 
LM340K-5 NES65C М 75494C N „89 370 OHM S60 шм 680 UHM 820 OHM m 07% 
LM340K-4 NESV/H . ЯС41% 1.25 ASST. 3 à Š Е 50 PCs 1.75 
LM340K-8 NES570N RCA4ISI 3.95 , ME «ЭА 5 2.2% da . 08 
LM340K-12 LM703CN/H .69 RC4194 4.95 53% ГЕ” ҒЫ” Бк 5, Bh 13 
МЭК -15 LM70SN/H 29 RCA4195 4.49 ASST. 4 Sea нук 10и так 15K iHa 50 PCS 1 75 U 
74L S00 74LSOOTTL 74L 5139 .05 : “a 1% 1% 1% 
74L 501 741.551 .29 14—515) 10] А55Т.5 за > 68^ B2k 100k їж рз 1.75 % 
144.502 741.554 29 74LS155 1.05 150k 180K к 270K 180K за 
741.503 741,555 .29 744-5157 05 А55Т.6 Baa 39» 47» PEN m^ BAUR 50 PCS 1.75 Al 
741.508 MLS?73 54 7415160 1.15 | | А ‘50 
14.505 244574 E 74LS161 1.39 M 2м SM "BM um 89 
74 S08 741.575 Tk 1415162 ж ASST. 7 Sea м 13M 9M 37M 50 PCS 1 75 " 50 
141-509 741 $765 MLSI63 1.9 MINATUR ALUMINUM ELECTROLYTIC CAPACITORS 
nus nim №563 19|] ASST. 8R Includes Resistor Assortments 1-7 (350 pcs.) $9.95 ea. Ca 
144.511 MLSB) 1 741.515 1.25 610.00 Min. Order — U.S. Funds Only Spec Sheets — 25é AC. 
741.513 141.585 1 745181 249 


Calif. Residents Add 6% Sales Tax 1980 Catalog Available — Send 414 stamp 
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741.514 L 741 586 7415190 .39 Б " 

MLSIS 74.590 71519! 79 | Postage— Add 5% plus$1 insurance (if desired) 

74LS20 74LS92 7415192 .9 

MLS2! 74893 05193 L3 | -—-—-— —— 100 1 PHONE 

74L S22 741595 741.519 39 DRDERS 

MLS26 74L S96 74\_51% .9 | WE LCOME 

74LS27 7AL SIQ7 74L S253 fr] ч (41 5) 592 8097 
MLSIB 74L 525) % қ é 
141-5112 745528 15 ELECTRONICS 
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14\_ 5123 
741.51% 
741-5132 
74.5136 
74.5138 


74L S260 
74.5279 
7445367 
741-5368 
7445670 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
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ULTRAVIOLET 
INTENSITY 
METER 


by BLAK-RAY 


TWO MODELS: 
LONG WAVE 
AND 
SHORT WAVE 


Meter consists of a sensor cell attached to 
a compact (3” x 34” x 3") metering unit. 
Can be hand-held or placed directly on 
surface for measuring. Can be used re- 
motely, while connected to a meter hous- 
ing by a 4-foot extension cord. Two 
models available — one for long wave 
and one for short wave u!traviolet. Read- 
ings are in microwatts per square centi- 
meter. Weight: 1 Ib. 


Completely assembled (includes sensor 
cell, reduction screen, extension cord, 
contrast filter and certification report.) 


J-221 LONG WAVE $242.00 


(300nm-400nm) ..... 
J-225 зновт WAVE $260.00 
EPROM Erasing Lamp 


(200nm-280nm) 


е Erases 2708, 2716, 1702A, 52030, 52040, etc. 

* Erases up to 4 chips within 20 minutes 

* Maintains constant exposure distance of one inch 

е Special conductive foam liner eliminates static 
build-up 

* Built-in safety lock to prevant UV exposure 

е Compact — only 7-5/8” x 2-7/8” x 2" 

* Complete with holding tray for 4 chips 


UVS-T1E............ $69.95 
Jumbo 6-Digit Clock Kit 


è Four .630"ht. and two .300" ht. 
common anode displays 

е Uses MMS3l4 clock chip 

* Switches for hours, minutes and hold functions 

* Hours easily viewabie to 30 feet 

* Simulated walnut case 

* 115 VAC operation 

* 12 or 24 hour operation 

* includes al! components, case and wall transformer 


JE747 ..............$29.95 


eBright .300 “ht. comm. cath 

ode display 

* Uses MM5314 clock chip 

*Switches for hours, minutes 
and hold modes 

eHrs. easily viewable to 20 ft. 

*Simulsted walnut case 

9115 VAC operation 

#12 or 24 hr. operation 

Sincl. ali components, cese & 
wall transformer 


JE701 eSize: 6X x 3 1/87 x 1%" 
6-Digit Clock Kit $19.95 
Regulated Power Sidi 


Uses LM309K. Heat sink  ., 
provided. PC board con- — 
struction. Provides а solid — 
1 amp @ 5 volts. Can supply up 
to :5V, :9У апа :12V with 
JE2D5 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 3%" x 5" x 2'"H 


ЦЕ... RD 


ADAPTER BOARD 
— Adapts to JE200 — 
+5V, +9V апа +12V 


DC/DC converter with +5V input. Toriodal hi- 
speed switching XMFR. Short circuit protection. 
PC board construction. Piggy-back to JE 200 
board. Size: 3%” x 2" x 9/16"H 


JE205 ...............$12.95 


Circle 348 on inquiry card. 


MICROPROCESSOR COMPONENTS 


B0804 CPU ШЕТ M-Z80 User Manual $7.50 
6212 8-Brt Input/Output 35 M-CDPIOM Use Manual 750 
8214 Рпоту interrupt Controt 56 м.2650 User Manual 5.00 
8216 Bs-Drrectional Bus Олмег 3 49 ч 
8224 Clock Generator Driver 3 95 roars 
8228 4 Солігойет/Виѕ Driver a 2 25134214 Character Generatortupper case) $9 95 
EE C C PEE E E RE 
roo mm ( 
8253 Prog interval Timer 14 95 м агаш олу - 
8255 Prog Penph 1/0 (PPH) 9.95 миз 
8257 Prog ОМА Control 19.95 
8259 Prog interrupt Controt 1$ 95 un Da — " ыы 
Y Ее SUPPORT DEVICES sia gs 210108101) 25634 баж 3 95 
goo 2102 10241 Static 175 
MCGB02CP ^ MPU with Clock and Ram 4% оно 1024X1 — Static 95 
MCSBIOAP! 128Х8 Stac Ram 595 244611) 2504 Static 3 95 
MC5821 Penph inter Adapt (MC5820) 748 249 25654 Stane MOS 4 5 
MC8828 Priority Interrupt Controtier 12.95 2414 1024X4 5шіс 450ns 785 
МС6830.8 1024х8 Bit ROM (МС88А30-8) м6 эш 104440 Suc 450ns low power 10 95 
моз Азупамопоов Comm Le ?95 743 1024X4 Stabe 300ns 10 95 
ynchronous Adapt 9.95 2425 7044 Static 300ns low power — 1195 
MC6860 0-600 bps Digital MODEM 12 95 4101 256Х4 Siac 7% 
MCGB? 240%: 14 95 жор 409651 Dynamic 4 95 
MC6880A Quad 3-State Bus Trans. (MCBT26) 225 уш 16Х4 баю 1 75 
— — MICROPROCESSOR — 748200 256X1 біс Tristate 495 
287%) CPU $1195 0721 256X1 бик 295 
x UPD414 ax Dynarmc 16 pan 49 
( 
ИР0416 


8-Әл MPU w.clock, КАМ. 1/0 lines 
CPU 


1024X4 


16-Bit MPU w/hardware. пиру 
А dide 16,384Х1 


5) 

мм504н Dual 16 Ви Static 50 мон: 
MM506H Dual 100 Bit Static 50 1702A 2048 FAMOS $5 95 
мм510Н Dual 64 Bit Accumulator 50  27D18NTEL — 16 EPROM 59.95 
MMSOIGH 500/512 Bit Dynami 09  TMS2510 10X* EPROM 24.95 
2504T 1024 Dynamic 395 (2716) "Requires single + 54 power supply 
2516 Hex 32 Bit Static 485 Т AKXB E 89.95 
2522 Dual 132 Bit Static 2.95 2708 ax EPROM 10,95 
2524 512 Stab 99 2716 ТІ 18k" EPROM 29 95 
2525 1024 25. “Requires 3 voltages, —5\. -5V, 12V 
2527 Dual 256 Вай Static 295 5203 2048 FAMOS 14 95 
2528 Dual 250 Static 400 6301-1(7611) 1024 Tristate Bipolar 349 
2529 Dual 240 Bit Static 400 6330 1(7602) 256 Open C Bipolar 295 
2532 Quad 60 Ви Static 285 82523 32X8 Open Goliector 3 95 
3341 Fita 6.95 825115 4096 Bipolar 19 A 
745670 4X4 Regester File (TriState 248 825123 NXB Tnstate 3 

" ji i 74186 512 TTL Open Collector 995 

UART'S 74188 TTL Open Collector 395 

АУ 5-1013 30к BAUD 595 145287 Static 2 95 


DIGITAL 


Function THERMOMETER KIT 


Generator Kit 


Provides 3 basic 
waveforms: sine, 
triengie and squares 
wave. Freq. range 
from 1 Hz to 100K 
Hz. Output ampli- 
tude from O volts 
to over 6 volts 
(pesk to peak). 
Uses a 12V supply 
or а x 6V split sup- 
ply. includes chip, 
P.C. Board, com 
ponents & instruc- 


aOugi sensors—switching control for in- 
door/outdoor or dual corde ino 
sContinuous LED .8” 

eRange 40°F то 18°) 3 aoe % 700% 
еседі Е %1% nominal 

eSet for Fahrenheit or Celsius reading 
i біті. walnut сава - AC wall aan incl. 
tions. Size: 3-1/8" H x 6-5/8°'Wx 1 


JE2206B....9$19.95 | JE300 .......$39.95 


DESIGNERS’ SERIES 
Blank Desk-Top Electronic Enclosures 


е М h strength epoxy molded 
pe in mocha brown 
fini 
Sliding rear/bottam panel tor 
services and component at- 
cessibility. 
Top / bottom panels .080 thk 
alum. Alodine type 1200 
finish (gold tint color) for 
== Ee sdhesion after 
modification. 


Vented top and bottom 
panels tor cooling efficiency. 


Rigid construction provides 
unlimited applications. 


CONSTRUCTION: ---.:-.Б------------------------ 
The "DTE" Blank Desk Top Electronic Enclosuresare designed to blend and complement 
today' s modern computer equipment and can be used in both industrial and home. The 
end pieces are precision molded with an internal slot {all around) to accept both tap and 
bottom panels. The panels are then fastened to %" thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 
bottom panel slides back on slotted tracks while the rest of the enclosure remains in- 
tact. Different panel widths may be used while maintaining a common profile outline. 
The molded end pieces can also be кеин to match any panel color scheme. 


Enctosure 
Model No. 


$34.95 


$10.00 Min. Order — U.S. Funds Only Spec Sheets — 254 
Calif, Residents Add 6*6 Sales Tax 


Postage — Add 5*6 plus $1 Insurance lif desired) 


PHONE 
ameco CO ш 
WELCOME 
ELECTRONICS | (415) 592-8097 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 


9/80 PRICES SUBJECT TO CHANGE 


1980 Catalog Available — Send 414 stamp 


|The Incredible 


The Pannywhistie 103 15 capable of recording data to and from audio tape without 
critical speed requirements for the recorder and it is able to Communicate directly with 
another modern and (естелігі for telephone “hamming” and commuracstons іп 
addihon, it iS tee of critical adjustments and rs buit with non-prgcision. readily available 


pans 
Data Transmission Method 


оО а. Asynchronous боғы (return to mark level required 
between each character) 

Receive Chancel Frequencies ...2025 Hz for space, 2225 Hz for mark 
Traramit Channel Frequencies ..Swrch selectabie Low (normal) = 1070 space, 
1270 mark; High = 025 space. 2225 mark 
-46 dbm accoushcally coupled 

15 dbm nominal Adjustable tram -6 dbm 
to 20 фт 
Frequency ceterence automatically adjusts to 
allow tor operation between 1800 Hz and 2400 Hz 
„..МА AS-232C or 20 mA current loop (recemer g 

optoisolated and non-polar} 


44-........ 


Receive Frequency Talerente .. 


Digital Data асе... 
Power Requirements 2020 
Physical xi үт 


120 МАС single phase. 10 Watts 
All components mount on 8 single 5° by 9" 
pnnted cwcuit board Al) components included 

Requires а VOM Aude Oscillator Frequency Counter andio: Oscilloscope to align 


TRS-80 
16K Conversion Kit 


Kit comes complete with: 
* 8 each UPD416-1 (16K Dynamic Rams ) 250NS 


+ Documentstion Tor conversion $59.95 


JE610 ASCII 
Encoded Keyboard Kit 


== 


The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
with sn industrial grade keyboard switch assembly 
(62-keys), IC's, sockets, connector, electronic compo- 
nents and a double-sided printed wiring board. Tha 
keyboard assembly requires +5V @ 150mA and —12V 
@ 10mA for operation. Features: 60 keys generate the 
fuil 128 characters, upper and lower case ASCI! set. 
Fully buffered. Two user-define keys provided for 
custom applications. Caps lock for upper-case-only 
alpha characters. Utilizes а 2376 (40-pin} encoder 
read-only memory chip. Outputs directly compatible 
with TTL/DTL or MOS logic arrays. Easy interfacing 
with a 18-pin dip or 18-pin edge connector. 


J E61 О (Case not included) $79.95 


Desk-Top Enclosure for 
JE610 ASCII Encoded Keyboard Kit 


Compact detk-top anciosure: Color-coordinated da- 
signer's cass with light tan aluminum panels and molded 
end pieces іп moche brown. Includes mounting hardware. 
Size: ЗҰ"Н x 14%’°°W x 8X'"D. 

. $49.95 


DTE-AK 9 * B b» à 4 9 9 *? 5» «" €w m 5» " " 
SPECIAL: JE810/DTE-AK PURCHASED TOGETHER 


(Value $129.90) . $124.95 
JE600 
Hexadecimal Encoder Kit 


FULL 8-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 


The JE600 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for B-bit microprocessor 
ог 8-bit memory circuits Three additional keys are 
provided for user operations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LED readouts. Also included ise key entry strobe. 
Features: Full 8-bit latched output for microprocessor 
use, Three user-define keys with one being bistable 
operation. Debounce circuit provided for alt 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
standard 16-pin IC connector. Dnly *5VDC required for 
operation. 


J E600 (Case not included) $59.95 


Desk-T op Enclosure for 
JE600 Hexadecimal Keyboard Kit 


Compact desk-top exclosure: Color-coordinated de- 
signer's case with light tan aluminum panels and molded 
end pieces in mocha brown. includes mounting hardware. 
Size: 34&"H x ВХ" x 8X"D. 


ОТЕ-НК..... 
SPECIAL: JE600/DTE-HK PURCHASED TOGETHER 
(Value $104.90) 


+ 922.2537 à " 4 B а а $ 5 а яч 
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Computers, Disk Systems 


INTERSYSTEMS 


formerly ITHACA AUDIO 


SUPERBRAIN 
By INTERTEC. 


32K or 64K (Double or Quad Density units 
available). Uses two Z-80 CPU's. Commercial- 
type terminai with 12" monitor. Dual double 
density minifloppies. Over 350 kilobytes of 
storage (twice that with quad density drives). 
Two serial RS232 ports, І/О ports standard. 
Expandable with optional S-100 S-100 inter- 
face. Comes with СР/МТМ 2.2 operating sys- 
tem. MiniMicroMart includes BASIC inter- 
preter and can supply a wide range of CP/M 
Development and Application software. 


w/32K Double Density, List $2995. $2685 


w/64K Double Density, List $3345..... $2883 
w/64K Quad Density, List $3995...... $3595 
W/64K Quad — MiniMicroMart 

Upgrade ӛресігі..................... $3395 


MICROMATION 


A 64K complete computer with dual density 
8” floppies (1 megabyte). Rack or vertical 
mounting. Systems with double-sided drives, 
hard disks, and multi-user (MP/M). 


7 + 100 64K RAM, Computer, $2495. . $2099 
Z + 120 Includes two 8” disks, $4995... $4199 
"Z'' system features new distributed processing 
multi-user concept with one Z-80 per user, with 
Z-80 for MP/M (Master Satellite concept). 


AS LOW AS $11,899! 


SD SYSTEMS 


SDS-100, w/32K RAM, $6995 ..... $5945 
SDS-200, List $8995.............-.. $7645 


RADIO 
SHACK 
TRS-80" 


DPS-1, List $1795 


Call for Price! 


The new Series I| CPU Board features a 4 MHz 
Z-80A CPU and a full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan). 


COMPLETE SYSTEM with InterSystem 64K 
НАМ, I/O Board w/priority interrupt and 
double density disk controller board. Full 1-year 


warranty, List $3595 : 
* Call for Price! 


HEWLETT-PACKARD 


Desk-Top 


Computer : 
a —_ 


for m 
E L'LTSE TT 1 | i 
Price ИН 


asen 


MORROW 


THINKER TOYS® 
DISCUS M26™ 


26 megabytes of 54 r 1 99 


formatted storage 
List $4,995 


THINKER TOYS® 
DISK SYSTEMS 
Now includes CP/M® 2.2 
Discus 2D, List $1199...... $1019 
Discus 2D, dual-drive, List $1994 ...... $1694 
Discus 2+2, Assem., List $1549....... $1319 
Dual Discus 2+2, Assem., $2748...... $2335 


All Morrow systems now include CP/M® 2.2 


NORTH STAR 
DOUBLE DENSITY 
CONTROLLER BOARDS 

Kit, List $399 


OUR PRICE $329 


Assembled and Tested, List $499........ $399 


In Stock — First Time іп 2 Years! 


FANTASTIC SAVINGS 
on a "QUAD" DENSITY 
HORIZON UPGRADE 


North Star Double Density Controller Board 
(see above) and a quad density MPI-52 (fea- 
tures superior disk handling and door mechan- 
ism. 


MDS-H-MO/K Kit form 
чыр our price 9699 


MDS-H-MQ/A Assembled form, List $1099 


$759 
Shipping and insurance: Add $6. 
NORTH STAR MDS-A 

Double Density Mini 

Floppy Disk System 
Double Density, Kit 
0509799 oun PRICE $669 
Assembled and Tested. ....... $719 
Quad Version, Kit, List....... $836 
Assembled, List $1099........ $896 


Above MDS-A units do not include cabinet or 
power supply. 
Shipping and Insurance: Add $7.50. 


Super Special! 


North Star 
Controller Board, 
Drive, Cabinet, 


and Power Supply 5709 


Complete system similar to above but also 
includes a cabinet and an assembled/tested 
power supply for the drive (silver finish). Your 
choice of Shugart SA-400 or MPI-51 Double 
Density Drive or MPI-52 quad density drive 
(MPI drives feature improved door and disk 
handling mechanism). 


w/Controller Bd. kit, 5А-400........... $709 
w/Controller Bd. kit, МРІ-51........... $709 
w/Controller Bd. kit, MPI-52........... $809 
w/Assembled Bd. and SA-400....... ... $769 
w/Assembled Bd. and МРІ-51.......... $769 
w/Assembled Bd. and MPI-52.......... $869 


Shipping and Insurance: Add $6. 


For converting existing Horizon 2 to quad, 
order additional МРІ-52 


МРІ-52 Quad Density Drive............ $379 


Circle 349 on inquiry card. 


TELEVIDEO ТМІ-912С 


ЕТП ТТПТТ 
инин казал. 


-Fr 1 Р, r ET B 
‚йыш Ый Ж ло за Ыш м юж 

mme ue G6 dae а Ge ue m в 3 ж, 
LN M ou > = y 


Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad. Pro- 
grammable reversible video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert/delete. “С” version features 
typewriter-style keyboard. List $950 


OUR PRICE $789 


920C (with 11 function keys, 6 edit keys and 
2 transmission mode keys, List $1030 


ONLY $849 


Intertec 


EMULATOR 


Software compatible with a Soroc 10-120, 
Hazeltine 1500, ADM-3A or DEC VT-52. Fea- 
tures block mode transmission and printer port; 
12" anti-glare screen; 18-key numeric keypad; 
full cursor control. List $895 


OUR PRICE $729 


Intertec INTERTUBE II 
Lists995 ONLY $799 


12” display, 24 x 80 format, 18-key numeric 
keypad, 128 upper/lower case ASCII charac- 
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro- 
tected fields. Line insert/delete and character 
insert/delete editing, eleven special line draw- 
ing symbols. 


Terminals ana Printers, 


MiniMicroMart, Inc. 


1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 


/ 


SOROC 
10-120 


List $995 
SPECIAL 


TI-810 


Ti-810 Basic Unit, $1895. ONLY $1695 
ТІ-810 w/full ASCII (Lower case), vertical 
forms control, and compressed print . $1895 


ТІ-745 Complete printing terminal 
with acoustic coupler, List $1695 .... $1399 


PAPER TIGER 


Ен” 9 List $1495 
SPECIAL $1149 


HAZELTINE 


1410 уу /numeric keypad, List $800 ...... $749 


1420 w/lower case and numeric pad ..... 849 ы 
1510, List $1395.............. — 1089 IDS-440 Paper Tiger, List 5995. $895 
1520, List $1650..................... 1389 w/graphics option, incl. buffer, $1194 .. $989 


TRG BO: cable ................ шев». а 45 


BANTAM 550 


From Perkin-Elmer 


ONLY 


$799 
Tem 


CRT 
ONLY $829 


Terminal/Keyboard as well as 
RO Printer Only models available. 


— CALL FOR PRICES! 


OKIDATA 
CENTRONICS Microline 80 ом(ү $649 
PRINTERS Tractor Feed Option ................ 


NEW 730, parallel, friction, tractor "- $679 Serial interface $ € * « 8 » » = à W à ө а а € а 9 а з ч Uu $89 


NEW 737 parallel, friction, tractor .... $849 AXIOM IMP I 
779-2 w/tractor (same as TRS-80 Line COMPRINT 912 w/parallel interf. $559 


Printer 1), List $1350................ 1049 912 w/serial interface, List $699 ....... $589 
702 120 cps, bi-direct., tractor, VFU .... 1995 MICROTEK, List $750....... $675 
703 185 cps, bi-direct., tractor, VFU .... 2395 
704 RS232 serial version of 703, $2350 . . $1995 ANADEX 80-Col. Dot Matrix..... $849 


Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 
card orders, C.O.D.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 


subject to withdrawal without notice. WRITE FOR FREE CATALOG. иен ии чааййїу+е ай. 


If North Star or Cromemco offer it... 


WE HAVE IT!! 


Immediate Delivery at Discount Prices 


> NORTHSTAR 
Е: Horizon’ 2 


32K Double Density 
Assembled and Tested 


List $3095 


— -"oNLv $2619 


North Star KIT products have been 


discontinued. MiniMicroMart HAS 
INVENTORY of most items! 


KITS ASSEMBLED 
HORIZON 1 16K, DD .. $1474 HORIZON 1, DD ...... $2279 
32K, DD, List $1999 ..... 1684 32K, QD, List $2995..... 2539 
32K, OD, List $2199..... 1869 HORIZON 2, 32K, DD . $2619 
HORIZON 2, 16K, DD. PE 32K, QD, List $3595 ..... 3049 
32K, DD, List $2399 ..... 48K, DD, List $3590 ..... 3039 
32K, QD, List $2779 ..... 2359 48K, QD, List $4090 ..... 3469 

64K, DD, List $3830 ..... 3239 
64K, QD, List $4330 ..... 3669 


NORTH STAR APPLICATIONS SOFTWARE 


(Exclusive for use with North Star Disk Systems — specify Double 
or Quad Density) 


NOFTHWORD,. ESSEN ,.................................. $339 
MAIDMANAGER, LCt ................................ 249 
INFOMANAGER, List $499................................ 419 
GENERALLEDGER, МЕНЕ. . o... ee ec m BI 799 
ACCOUNTSRECEIVABLE, List $599........................ 499 
PECOUNTSPAVABLE, б1&БЭЗ........................... 499 


NORTH STAR HARD DISK HD-18 


18 megabytes, plugs into parallel port of North Star 
Horizon. Utilizes tried-and-proven 14” Century Data 


Marksman. List $4999. OUR PRICE $4199 


NORTH STAR MDS-A — Double (or Quad) 
Density Disk System, Kit, List $799 . OUR PRICE $669 


Assembled and Tested, List $899 SPECIAL $719 
NORTH STAR MEMORY BOARDS 


16K Dynamic RAM (RAM-16-A/A), Assembled, List $499 ..... $420 


Kit, (TOMI. gc. Olas see os e wh CRI es ees SPECIAL $299 
32K (RAM-32/A), Assembled, List $739 ...................... $620 
И ТЬШЫН. С. ТТР ы "ҰАТ s ONLY 5499 


NEW system 3 


by CROMEMCO 


---------------- Now with Dual 
f | Double Sided 
‘ Double Density 
over 2 megabytes 

of Storage) 
А 64K of RAM 
= FE | List $7395 


e vat з тина ве} 


LIMITED TII TIME — 


INTRODUCTORY SPECIAL . 561 99! | 


CROMEMCO SYSTEM 2 — Now features dual- 
sided drives — double the capacity. Similar to System 3, 
except features dual, double-sided mini floppy disk 


drives. List 53990..................... ONLY $3390 
Z-2 COMPUTER SYSTEM (can be rack 

mounted), List $995........................ $845 
SINGLE CARD COMPUTER — SCC-W 

"Al: ME . EE a ая $382 
NEW COLOR GRAPHICS INTERFACE — SDI 

Foot c ce cc ees OUR PRICE ONLY $505 


CROMEMCO HDD - 11/22-megabyte Hard Disk 
for use with existing systems. DMA controller. Trans- 
fer rate of 5.6 megabytes/second. 

HDD-11, List $6995...... OUR PRICE ONLY 55939 


HDE-ZE List 5Т1,Әй5..................... $10,188 


CROMEMCO 2-2Н Full 11-megabyte Hard Disk 
system. Fast Z-80A 
4 MHz processor, 
two floppy disk 
drives, 64K RAM 
memory, RS232 
special interface, 
printer interface, 
and extensive 
software available. 


List $9995 
OUR PRICE $8489 


SHIPPING AND INSURANCE: Add $15 or Horizons, $2.50 for Boards and Software. Hard Disk Systems and Cromemco systems shipped freight collect. 
Advertised prices are for prepaid orders. Credit card and C.O.D. 296 higher. Deposit may be required on C.O.D. All prices subject to change and offers 


subject to withdrawal without notice. 


— WRITE FOR FREE CATALOG — 


MiniMicroMart, Inc. . 


1618 James Street, Syracuse, NY 13203 (315) 422-4467 LÀ 710-541-0431 
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Circle 351 on inquiry card. 


Try to beat our prices! 


SUPERBRAIN by Intertec 


Self-contained computer with duat disks and 
two RS232C ports. Complete with CP/M' 22 
and BASIC 


32K Double Density, List $2995 , $2685 


64K Double Density, List $3345 ...... $2883 
64K MiniMicroMart-upgraded 
to Quad Density......... SPECIAL $3395 
VIDEO TERMINALS 
NEW EMULATOR (Intertec), List $895$ 729 
INTERTUBE И, List $995 ...... ONLY $ 799 
SOROC 120, List $995...... SPECIAL $ 729 
10140, List $1495......... SPECIAL $1149 
PERKIN-ELMER 550, List $997 ...... $ 799 
with anti-glare screen, $1027 ........ $ 829 
HAZELTINE 1410, List 5900......... $ 749 
‚ ЕК МЕ 7 $ 849 
1500; List ИШЕ .........„...... $ 879 
1910. WIRY SPIED ..д............... $1089 
tee, Ше 51050 „а.о... $1389 
ADDS В-20, List $995............... $ 945 
LEAR SIEGLER ADM3A, Assembled .. $ 849 
TELEVIDEO 912C, List 5950......... $ 789 
920C, List 61030........... EET. $ 849 
PRINTERS 
ANADEX ОР-8000 ................. $ 849 
DP-9500, List $1650 ................ $1399 
INTEGRAL DATA IP-125 w/1210..... $ 724 


ІР-225 w/1210 & 1250 op., List 5988... 5 834 
IP-225 w/tractor, 1210, 1250, 1221 
(2K Buffer), 1241 (graphics)... NOW $ 899 
PAPER TIGER IDS-440, List $995 ..,. $ 895 
w/graphics op., incl. buffer, $1195... $ 989 


МЕС Spinwriters........... Call for Price 
TVEBLETYPEAITWSBR ................. $1087 
CENTRONICS 


730-1 parallel interface .... NEW LOW $679 
737 parallel interface... SUPER VALUE $849 


779 w/ Tractor, List $1350 ........... $1049 
702 w/Tractor, VFU, List 52480...... $1995 
703 w/Tractor, VFU, List $2975 .,.... $2395 
704 м / Tractor, VFU, List $2350 ...... $1995 
ТІ 810 Basic, List $1895.............. $1695 
810/serial & Centronics-style 
parallel interface, List $1940 .....,. $1735 


810 w/full ASCII (U/LC), Vertical 
Forms Control, Compressed Print .. $1895 


ТІ 820 KSR, List $2165 .............. $1895 
ТІ 745 w/full ASCII, List $1695 ........ $1399 
COMPRINT 912 w/parallel interface ,. $ 559 
912 w/serial interface, List $699 ....,. $ 589 
AXIOM IMP I..................... $ 699 
MICROTEK, List $750.............. $ 675 
OKIDATA Microline 80, List $949..... 649 
Tractor Feed Option................ $ 99 
RS232 Serial interface .............. $ 89 


NORTH STAR HORIZON® 
(Call for North Star Specials) 


HORIZON 1 KITS 


16K, Double Density, List $1749 .... $1474 
32K, Double Density, List $1999 ...... $1684 
32K, Quad Density, List $2199 ....... $1869 
HORIZON 1 ASSEMBLED & TESTED 
32K, Double Density, List $2695 .... $2279 
32K, Quad Density, List $2995....... $2539 
HORIZON 2 KITS 
16K, Double Density, List $2149 ...... $1824 
32K, Double Density, List 2399 ....... $2034 
32K, Quad Density, List 2779........ $2359 
HORIZON 2 ASSEMBLED & TESTED 
32K, Double Density, List $3095...... $2619 
32K, Quad Density, List $3595....... $3049 
48K, Double Density, List $3590 ,..... $3039 
48K, Quad Density, List $4090 ....... $3469 
64K, Double Density, List $3830...... $3239 
64K, Quad Density, List 94330....... $3669 
FLOPPY DISK SYSTEMS 
NORTH STAR MDS-A 
Assembled, List $899...... SPECIAL $ 719 
Kit Version, List $799....,........., $ 669 
MORROW THINKER TOYS" Discus 2D, 
List $1199............ OUR PRICE 51019" 
Discus 2D, dual-drive, List $1994 ..... $1694* 
Discus 2+2, АВТ, List $1549 ....... $1319* 


Dual Discus 2--2, АВТ, List $2748... $2335* 
*Now includes CP/M" 2.2 


MICROMATION Megabox, DD w/ 


8" drives, 1-megabyte, List $2295 ..... $1949 
2-megabyte, List 53095........... ... $2629 
MICROPOLIS 1041 MacroFloppy" 
w/enclosure (no P.S.), List $695 ...... $ 625 


1042 MacroFloppy w/case & AC P.S.. $ 709 
1053 Dual MetaFloppy" , List $1895... $1695 


VIDEO BOARDS 
І/О Mapped 
SD COMPUTER VDB-8024,kit,List $370 $319 t 
Assembled, List $470............... 5 3991 
ХІТЕХ SCT-100K, Kit....... ONLY $154.95 
SCT-100A Assembled ............ $174.95 
SSM VB2 1/0, Kit, List $169 ......... $ 144 
Assembled & Tested, List $234...... $ 199 
Memory Mapped 
SSM VB1C, 16x64, Kit, List $179 ...... $145 
Assembled & Tested, List $242 ....... $196 
SSM VB3, 80-Char.,A4MHz,Kit,List $399 $ 339 
4 MHz, АВТ, List $464............. $ 394 


INTERSYSTEMS, 16x64, A&T, List $165 $149 


ESCON CONVERSION 
FOR IBM SELECTRIC 


Complete w /microprocessor controller and 
power supply. Factory built. User installs 


solenoid assembly or it can be done at Escon 
factory at nominal cost. 

Parallel (TRS-80, Sorcerer, etc.), $575 $514 
RS232 Standard Serial, List $599 

IEEE-488 (for PET), List $660 

TRS-80 Cable 


CPU BOARDS 


(assembied unless noted) 


NORTH STAR Z80A (ZPB-A/A), $299 $254 

CROMEMCO 4 MHz (ZPU-W), List $395 $335 
4 MHz (SCC-W), List $450........... $382 

INTERSYSTEMS (formerly Ithaca Audio) 
new Series Il 2-80, 4 MHz, List $395... $349 


SSM СВТ 8080 АВТ, 11515219... .... $186 
СВТА Kit, List $180 ................. $135 
СВ2 2-80, АВТ, List $275............ 5234 
"OO ONT ES ONE $179 

DELTA 7-80, with 1/0 ...,............ $289 

SD SBC-100, List $350............... $298 t 
SBC-100 Kit, List $295............... $250 1 
SBC OHO, BSPW. eese $332 t 
SBC-200 Kit, List $320 ,.............. $272 t 

MEMORY BOARDS 


32K SD ExpandoRAM Kit 
ONLY $249' 


ONLY $159 without RAM chips 


t Get $25 rebate from SD Computer 
when you buy any of their products 
prior to October 31, 1980. 


NORTH STAR 16K Dynamic RAM Board, 
A&T (ВАМ-16-А/А), List $499 ....... $420 
16K Kit Version, List 9449... SPECIAL 5299 
32K A&T (RAM-32/A), List 5739 кетет 5620 
32K Kit, List 5669......... PE 

CROMEMCO 16KZ- W, List 5455 horae $419 
бақт-уу, List $1785 .......... bets «pews 1485 

MEASUREMENT SYSTEMS & CONTROLS 

{Guaranteed performance, incl. labor/parts 1 yr) 
DM6400 64K Board w/all 64K, 5795... $659 


DM4800 with 48K, List $695.......... 5589 
DM3200 with 32K, List $595 .......... $509 
DMB6400 64K Board w/all 64K ....... $859 
DMB4800 with 48K .......... ...... $789 
MORROW SuperRAM — ali static, а! АВТ 
16K, 4 MHz ог 2 MHz, List $349 ....... $299 
32K, 4 MHz, List 6699 ...............- $629 
16K Memory Master, List $399 ........ 5339 
24K Memory Master, List $549........ $465 
INTERSYSTEMS (formerly Ithaca Audio) 
8K Static 2 MHz, АВТ, List $165...... $149 
8K Static 4 MHz, АЯТ, List $195...... $176 
16K Static 2 MHz, АВТ, List $475..... $427 
16K Static 4 MHz, АВТ, List $495..... $445 
64K Dynamic, List $995..,..........- $895 
CALIFORNIA COMPUTER 
16K Static, АНТ, List $349.95........ $259 


FLOPPY DISK 
CONTROLLER BOARDS 


NORTH STAR, DD, Kit, List $399..... $329 
Assembled, List $499 ....,........... $399 
MORROW Disk Jockey 1, АВТ ($213) . $189 
Disk Jockey 2D, АНТ, List $479....... $429 
SD Versafloppy 1, Kit, List 5250........ $212 t 
Versafloppy Il, DD Kit, List $350 ...... $297 t 
Versafloppy Il, DD, АВТ, List $430 ..., $365 t 
DELTA double density АВТ ($385) ..... $345 


CONDUCTOR, double density АВТ... $269 
INTERSYSTEMS FDC-2, A&T, $495... $439 
MICROMATION Doubler, DD, АВТ... $399 
TARBELL Floppy Disk Interface Kit .... $199 

double density, AGT, List $495 ....... $444 


SHIPPING AND INSURANCE: Add $2.50 for boards, $6 for Selectric Converter or Floppy Disk Drives, $7.50 for Floppy Disk Systems, $15 for Horizon. SHIPPED FREIGHT COLLECT: SuperBrain, Centronics 
and T.I. printers. Contact us for shipping information on other terminals and printers. 
Above prices refiect a 296 cash discount (order prepaid prior to shipment). Add 2% to prices for credit card orders, C.O.D.'s, etc. Prices are subject to change and offers subject to withdrawal without notice. 


— WRITE FOR FREE CATALOG — 


MiniMicroMart, Inc. 


1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 


Circle 352 on inquiry card. 
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Uncisssitied Ads 


FOR SALE: TDL Xitan system including TDL ZPU 280 
processor card; TDL SMB containing two serial ports, 
one parallel port, cassette interface, and 2 К Zapple 
monitor; Processor Technology VDM-1 video board; 
16 K static programmable memory 250 ns; George Risk 
keyboard. Software includes 12 K BASIC, macro 
assembler, text editor, and text output processor. All 
documentation. $1200 or best offer. Paul Bajorek, 5462 
Durreil Rd, Columbus ОН 43229, (614) 436-0091. 


FOR SALE: S-100 North Star Z80A processor board; 
$145. Godbout Econoram 1! 8 К programmable-memory 
board; $100. SD Systems VDB-8024 80 by 24 video 
display board; $275. Ithaca Audio 2708/2716 program- 
mable read-only memory board; $50. Vector Pak 
enclosure with Vector Graphics mother board and 
power supply, fan, and 12 edge connectors; $290. 
Keyboard with АЗС! encoder; $30. Everything assem- 
bled and tested. Will consider offers. Harry Haddon, 301 
Orchard St, Apt A12, Fayetteville NY 13066, 
(315) 837-9229. 


FOR SALE: XITEX video board with manual, new, 
assembled and tested, Model SCT-100; Jade Big Z pro- 
cessor with manual, assembled and tested by Jade, 
2 MHz; 15-inch black and white monitor, like new; 
Sperry-Univac terminal/printer; new TEI 22-slot frame 
with intersystems front panel, new; Tarbell floppy con- 
ігоһег; KIMSI S-100 to KIM board with manuals. Ken 
Wong, 56 Hollywood Ave, Clifton NJ 07014, 
(201) 773-9033. 


FOR SALE: Soroc IQ 140 terminal in original box; $995. 
ІВМ Selectric 731 І/О; $450. Bob Flaming, 8519 Jetta 
Ave, Bakersfield CA 93308, (805) 399-8968. 


FOR SALE: Cromemco 2-20 computer. Factory 
assembled with extras. $3000 or best offer. Gregory Clif- 
ford, (305) 725-0562. 


FOR SALE: Altair S-100 micro system, 17 slots, full 
display, control front panel, fan, 36 К programmable 
memory, 2 К programmable read-only memory (% К un- 
programmed), parallel МО, video display interface, 
cassette interface, keyboard with power supply, serial 
VO, real-time clock board, 8-channel priority interrupt, 
paper-tape reader mechanism, 5K BASIC listing. All 
boards aasembied and with documentation. $1185 or 
wil! accept offers on individual boards. Thomas T 
Moore, 505 Fulton Pi, Lansing MI 48915, (517) 485-6783. 


FOR SALE: BYTE back issues; #1 thru #16, in binder, ex- 
cellent condition, make offer. 1977 and 1978 complete, 
$15/year. T Good, 3 Bergen Ave, Hillsdale NJ 07642. 


DONATION: Will donate a Clary DE-60 computer with 
IBM Model B typewriter printout for eligible charitable 
deduction. Includes program boards for general 
engineering and surveylng, mahogany console. H K 
Friedland, POB 893, Solana Beach CA 92075, 
(714) 481-9339. 


FOR SALE: TDL with 8-inch disk drives. TDL Alpha-2 with 
Z80 ZPU, SMB with Zappie monitor, dynamic 16 K pro- 
grammable memory, СОМ disk board, case, &-slot 
mother board. iCOM FD3712 dual 8-inch disk drives with 
cabinet, power supply. TDL BASIC, text editor, macro 
assembler, word processor, iCOM's FDOS, DEBBI 
BASIC, assembler, text editor; and CP/M. Hardware and 
software manuals included. $2700. John French, 8045 
Alida St, La Mesa CA 92041, (714) 466-5915. 


FOR SALE: 2400 bps synchronous modems. Tele-Signal 
883P; 2.0, 1.2, and 1.0 К bps options, switched пеї- 
work or leased. RX: echo delay, compromise delay, 
slope equalization. TX: answer tone, manual or 
automatic control. Equivalent to Bell 201. SASE for data 
sheet. Single units (3) $135; double unit in rack panel (1) 
$200. Full documentation. Dan Dolan, POB 23191, Lex- 
ington KY 40503. 


WANTED: Copy of documentation or manual of Digital 
Group Phi-Deck controller, version A. Ray Johnson, 2758 
Sheridan Way, Stockton CA 95207. 


WANTED: Back issues of BYTE. All issues of Volume 1 
and November 1978 Issue. Must be in excellent cond}- 
tion. R Tellier, 943 Dyer Ave, Cranston RI 02920. 


INTERNATIONAL CLEARING HOUSE: We use TRS-80 
Level ||, PET, and Apple for computer-alded instruction 
(CAI) programs and educational programs. Send us your 
noncommercial CAI programs in any subject and 
receive a similar quality program in exchange. State 
three priorities (eg: 1. Algebra 2. German 3. Biology, 
TRS-80 Level ІІ cassettes Іп English). We represent а 
successful nonprofit Computer Cooperative at Lisgar 
Collegiate Institute. Barter is a fantastic way to double 
your library for the coat of the tape and postage. The 
Microeducator Exchange, 29 Lisgar St, Ottawa Ontario, 
K2P 0В9 Canada. 


WANTED: | wish to purchase а 280, 8080 S-100 type 
computer. It does not need to work. It could have dual 
disk and a video display. | have ham equipment for 
trade. Dale Hutchinson, 10818 Brentway Dr, Houston TX 
77070, (713) 469-2584. 


A New Flo 
Disk Svstem ^. 


for the 8080. 
Small (4K), but powerful! 


This and other Byte/McGrew-Hill 
books are available from Byte 
Books or your local computer store. 


ISBN #0-07-069206-8 
Price $20.00 


Please send O copies of 
K2FDOS A Floppy Disk Operating System for the 8080 


Name Title Company 


K2FDOS is a complete software package. 
It includes all the specific routines nec- 
essary to bootstrap and run a powerful 
floppy disk operating system on an 8080 
based microcomputer. K2FDOS features 
assembly language source code listings 
and object code in hexadecimal listings 


Street State/Province Code 


City 
C Check enclosed іп the amount of $ 
O Bill Visa Г) Bill Master Charge 
Card No. 
Add 75€ per book to cover 
postage and handling. 
Please remit in U.S. funds or draw on a U.S. Bank 


Available in October 


and machine-readable (PAPERBYTE? | 


bar code format. 
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UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who have equipment to buy, sell 
or swap should send in a clearly typed notice to that effect. To be considered for publication, an advertisement 
must be clearly noncommercial, typed double spaced on plain white paper, contain 75 words or less, and include 


complete name and address information. 


These notices are free of charge and will be printed one time only on a space available basis. Notices can be 
accepted from individuals or bona fide computer users clubs only. We can engage in no correspondence on these 
and your confirmation of placement is appearance in an issue of BYTE. 


Please note that it may take three or 


WANTED: Used KIM for multiprocessor experimenta- 
tion. Only for $90 or less. It can be broken if it is Inexpen- 
sive. Chris Pino, 63 7th Ave, Brooklyn NY 11217, 
(201) 622-8642. 


FOR SALE: Complete ready-to-go SwTPC system: 30 K 
Heathkit terminal, AC-30, JPC TC-3 4800 bps tape Inter- 
face with CFM-3 operating system on eprom. Eprom 
board, eprom programmer, D/A board, PR-40 printer, 
three extra eproms. All documentation, assembly in- 
structions, and user guides. Lots of software including 
BASIC, Assembler, many games, and music board. 
$1750 or best offer. Send certified check or money 
order. Steve Wright, 13900 SE Hwy 212 #73, Clackamas 
OR 97015. 


FOR SALE: Assembied and tested SD Expandoprom for 
$50, and homebrew S-100 2708 burner for $45. SSM 
music synthesizer kit for $110. Bare boards: 5-100 ex- 
tender for $12, and SSM VB1B video for $22. PDP-10 
schematics and maintenance manuals for $5. IBM 
360/50 hardware theory and microprogram flowcharts 
for $10. Al! postpaid in 48 states. Stephen Wiebking, 
1617 Stockton Tri, Plano TX 75023. 


FOR SALE: OSI system. Challenger 2P. 12 K program- 
mable memory expandable to 26 K. Read-only memory 
BASIC. PIA installed. Sound, joysticks, and more. 
Assemb!er, Disassembler, and Extended Monitor; $600. 
Leedex 100 videc monitor; $110. Digital cassette 
recorder; $30. All for $720. Will consider best offer. For 
more Information send SASE. Clinton Laskowski, 3631 E 
Underwood Ave, Cudahy WI 53110, (414) 482-0715. 


ur months for an ad to appear in the magazine. 


WANTED: Original or copy of Microsystems Interna- 
tional MF8008 Applications Manual, Bulletin 80007. 
Also, need schematics etc for a Digi-Data 9-track tape 
deck. | have schematics for a Dura Mach-10 which may 
prove helpful to someone with a correspondence-coded 
machine. Gary Simpson, 4891 Amboy, Memphis TN 
38117. 


FOR SALE: Korn's Minicomputers for Engineers and 
Scientists, in essentially new condition, for $15 plus 
postage COD. No answer to your letter, book already 
sold. J B Green, 307 W 45th, Austin TX 78751. 


FOR SALE: Radio Shack Editor, Assembler, Mailing 
List, and Inventory Control І programs for TRS-80 Model 
|, Level il. Half price. Tony Nelzen, 524 Simpson, McPher- 
son KS 67480. 


FOR SALE: Micromation Megabox. Two double-density 
drives. Disk controller for S-100 bus. New/never used. 
Cost $2300. Will sell for $1800 or best offer. Jim Fritz, 
1413 Harmony Ln, Annapolis MD 21401, (301) 757-7019. 


FOR SALE: 16K Level i| TRS-80 with keypad. New; 
under warranty. $700. John Abraham or Joe Gutierrez, 
POB 3945, McAlien TX 78501, (512)687-2329 or 
(512) 682-6731. 


FOR SALE: Trendcom 100 printer with interface for the 
Apple П, including four rolls of paper for $300. Art Mena, 
10414 Rutgers Ct, Cypress CA 90630, (714) 761-2585. 


BOMB 


BY TEs Ongoing Monitor Box 


Article ? Page Article Author 

1 26 Build a Low-Cost, Remote Data-Entry 

Terminal Сізгсіа 
2 46 Ап 8088 Processor for the 5-100 Bus, 

Part 1 Cantrell 
3 76 Dissecting the ТІ Speak & Spell Rigsby 
4 86 Penny Pincher’s Joystick Interface Wexler 
5 102 Machine Problem-Solving, Part 1: Trial 

and Error Search, A Plan to Save the 

Missionaries Frey 
6 116 APL Character Generator Langer 
7 126 Construction of Fourth-Generation 

Video Terminal, Part 2 Wierenga 
8 180 FCC Regulation of Personal Com- 

puters and Home Computing Devices Mahn 
9 206 Varieties of Threaded Code for 

Language Implementation Walker 
10 230 Education Forum: New Cultures From 

New Technologies Papert 
11 242 Khachiyan’s Algorithm, Part 2 Berresford, 

et al 

12 270 Exploring Ballistics With Your Com- 

puter Jenks 
13 282 Ап Interrupt-Driven Real-Time Clock 

for the TMS 9900 Morris 
14 328 A BASIC Floppy-Disk Accounting 

System Roehrig 


FOR SALE: Cromemco Z-2 system with Dazzler, Tu-Art, 
8 К Bytesaver, 8 К Seals programmable memory, Seattle 
16 K plus programmable memory, 16 K eprom board, 
and Percom 300 thru 2400 bps KC cassette board. Soft- 
ware includes Cromemco Monitor, 3 K and 16 K Extend- 
ed BASIC in eprom, TSC's Text Editor/Processor, and 
other software on cassette. Accessories and documen- 
tation included. Over $2200 new, $1500 or best offer. 
William Brady, 156 Drakes Ln, Summertown TN 38483, 
(615) 964-2222 days. 


FOR SALE: Heath H8 4 K, assembled, no extras, and in 
working condition; $369. Cherry Pro keyboard; $110. 
Tiny-c; $30. XITEX video terminal Interface kit (partial); 
$89. Everything for $585. All equipment in Northbrook, Il- 
linois. Tom, (217) 224-8244. 


FOR SALE: Hazeltine Mod One terminal. Detachable 
keyboard, addressable cursor, local edit mode, eight 
function keys, numeric keypad—many features. A first. 
class terminal in new condition. $1075. Marty Cawthon, 
24224 Michigan Ave, Dearborn MI 48124, (313) 565-4000 
or (313) 565-2286. 


FOR SALE: SwTPC СТ-64 terminal, assembled and 
tested; $250. SwTPC 8 K static programmable memory, 
assembled and tested; $100. Chuck Duff, 7007 N 
Sheridan Rd, Apt 317, Chicago IL 60626, (312) 996-5523 
days, (312) 465-8152 evenings. 


FOR SALE: SD Expandoram 64K unassembled kit; 
$210. Uses 4116s. Call for shipping arrangements. San- 
jeev K Katyal, 990 Fairfield Dr, Marietta GA 30067, 
(404) 971-4636. 


WANTED: For Video Brain Model 101A: APL/S cartridge, 
documentation, schematics, and information. Will cor- 
respond with other owners. Kendall Stambaugh, 5009 
Guide Meridian Rd, Bellingham WA 98225. 


WANTED: TRS-80 Level li programs to swap. Games, 
home, business programs. Send tape or listing with your 
address. Douglas Collimore, 31 Melisa Ct, Southington 
CT 06489. 


FOR SALE: РЕТ 8 К old-style computer. Like new condl- 
tion, includes all purchased software. $550 pays for 
computer and freight. Steven Shaw, 4521 Leona St, 
Tampa FL 33609, (813) 837-6591. 


FOR SALE: Digital Group Z80 computer. Complete 
system or pieces. Following available: 280 processor 
card, three 6K static-memory boards, dual 8-inch 
Shugart floppy drives with dress cabinet, cable- 
controller card, two Phi-Deck cassette drives with dress 
cabinet, cables, controlier card, TVC-64 board, MON-9D 
display, keyboard (KEY 1), IOF board, COMMA board, pro- 
cessor dress cabinet, 18A power supply, and other 
stuff. Brian Gravenhorst, 710 W Roscoe, Chicago IL 
60657, (312) 470-4599 9 AM thru 5 PM CT weekdays. 


Data From the BOMB 
Output Port 

June BYTE readers com- 
municated their approval of 
Steve Ciarcia's “I/O Expan- 
sion for the TRS-80, Part 2: 
Serial Ports." An above- 


average number of responses 
gave Steve a well deserved 


first place at 1.51 standard 
deviations above the mean. 
Congratulations are also in 
order to Ronald Parsons for 
his excellent article “Ап 
Answer/Originate Modem,” 
which placed a close second 
at 1.35 standard deviations 
above the mean. 
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Reader 
Service 


To get further information on the products advertising in BYTE, fill out the reader service card with you 
name and address. Then circle the appropriate numbers for the advertisers you select from the list. Add a 
15-cent stamp to the card, then drop it in the mail. Not only do you gain information, but our advertisers are 
encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. “Correspond 


directly with company. 


Inquiry No. 


328 
194 
260 
264 
103 
312 
22 
162 
48 
336 
120 
207 
99 
142 
4 
267 
9 
285 
14 
293 
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Page No. 


AB Computers 368 

ABM Products 281 

Ackerman Digital 341 

Adv Computer Prod 352, 353 

АЕ! 165 

AEON 287 

ALF Products Inc 151 

Alpha Products Co 362 

Altos Computer 37 

gm Micro Products Inc 
1 

American Square Comp 76 

Ancrona 374 

Anderson Jacobson 200 

Anderson Jacobson 289 

Apparat 157 

Apparat 225 

APF Electronics 140, 141 

Apple Computer 12, 13 

Applied Logic, Inc 355 

Artec Electronics 18 

ASAP Computer Prod Inc 357 

Atari Personal Computers 24, 25 

Atec Systems 358 

ATV Research 358 

Automated Equipment Inc 

(AEI) 165 

BADGE-A-MINIT 325 

base 2 inc 103 

BASF Systems 115 

Bay Technical Associates 114 

Beckian 375 

John Bell Engineering 218 

Beta Computer Devices 58 

Beta Computer Devices 388 

Bishop Management Co Ltd 356 

Bits Inc 280 

Bits Inc 312 

Bower-Stewart & Associates 224 

Buss/Charles Floto 308 

BYTE Books 92, 245, 398 

BYTE Back Issues 320 

BYTE Subscriber 318 

BYTE WATS 324 

C & S Electronics Mart 214 

California Comp Sys 20, 21 

California Data Corp 355 

California Digital 385 

Cameo Electronics 231 

CCM 362 

Centra! Data 215 

Centronics 155 

CFR Assoc Inc 269 

Chrislin Industries 159 

Cleveland Consumer Computers 

& Components 162, 163 

Color Software 334 

CompuMart 316 

CompuMart 382, 383 

CompuMax 291 

CompuServe (MicroNET) 263 

CompuSoft Publishing 267 

Computer Factory 20 

Computer Furniture & 

Accessories 30 

ComputerLand of Niles Ltd 325 

Computer Marketing Corp 295 

er Prof Book Ciub 192, 

1 


Computer Programming 
Unitd 300 

Computer Service Center 364 
Computer Services 293 
Computers Etc 309 
Computer Shopper 356 
Computer Specialties 281 
Computer Specialties 372 
Computers "R" Us 145 

The Computer Stop 281 

The Computer Stop 361 
Computer Warehouse 190 
Computers Wholesale 274 
Computex 123 

Compu/Time 293 
Computique 133 

CompuView Products Inc 275 
Concord Comp Components 373 
Condor Computer Corp 306 
Contract Services Assoc 265 
Control Data Learning 
Center 135 

Coosol 248 

Cover Craft 271 

CP Aids 295 

The CPU Shop 367 

Creative Software 269 
Cromemco 1, 2 

Custom Bus Computers 364 
Cybernetics inc 293 
Dai-Comp 365 

DAR Sales 355 

Data Discount Center 60 
Datadisk Systems 323 
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261 Datasoft Inc 343 

233 Datasouth Computer Corp 307 
68 Datek Systems Inc 104 

241 Datel Stores 313 

345 Delta Products 386, 387 

258 Dennison Kybe Corp 339 

282 Designers & Builders 


Info Service (DBIS) 356 


357 DG Electronics 317 
32 Diablo (Div of Xerox) 51 
203 Digiac 287 
244 Digital Arts Group Contract 


Services 315 


71 Digital Graphic Systems 108 
186 Digital Marketing 273 
324 Digital Multi-Media Control 364 
156 Digital Pathways 239 
315 Digital Research Comp (TX) 363 
131 Digital Research Corp (CA) 213 
30 


Discount Software Group 48 


175 Disc/3 Mart Inc 266 

43 Dual Systems Control Corp 66 
151 Dynacomp Inc 234 
205 Dynamic Microprocessor 


Assoc 287 


218 Ecosoft 297 


* Electravalue Industrial 360 


341 Electrolabs 380, 381 
50 Electronic Control Tech 78 
288 Electronic Music Systems 358 
105 Electronics Book Club 169 
206 Electronic Specialists 289 
330 Electronic Systems 369, 370, 371 
84 Electronic Sys Furniture Co 128 
182 Ellis Computer Systems 271 
36 Emtrol Systems Inc 56 
121 Epson 201 
169 Essex Publishers 276 


” Estimation Inc 364 


284 Eubanks Engineering 356 


B Exatron Inc 17 


200 Excom 285 

159 Executive Business Sys 247 
217 Factory Direct 297 

259 Fair Com 341 

311 Faragher & Assoc 362 

223 Farnsworth Comp Center 300 
227 FMG Corp 302 

166 Forethought Products 241 
161 Forth Inc 249 


* Frederick Computer Prods 324 


25 FUTUREWORLD 40 
302 Gimix 360 
86 Godbout Electronics 175 
178 Mark Gordon Computers 268 
136 GW Computers 218 
82 НАЕ Computronics 125 
111 НАЕ Computronics 178, 179 


7 Hardhat Software 16 


145 Hardside 226 
269 Harrex Corp 355 
191 Hayden Book Co 278 
114 Hazeltine Corp 188, 189 
75 Heath Company 113 
89 Heath Company 137 
73 High Technology inc 110 
339 Hobbyworld Electronics 376, 377 
42 Houston Instruments 65 
375 Houston instruments 65 
238 ІВС 310 
296 IDM 360 
59 Image Resource Corp 89 
62 Industrial Micro Systems 95 
282 Industrial Micro Systems 147 


Infosoft Systems Inc 96 


51 Integral Data Sys 79 
147 Integrand 230 
27 Intelligent Systems Corp 43 
18 ітепес Data Sys 33 
79 Intertec Data Sys 119 
225 ПО Technology 301 


* Ithaca Intersystems 9, 277 


273 J & S Software 355 
347 Jade Comp Prod 390, 391 
348 Jameco Electronics 392, 393 
321 Jini Microsystems 364 
143 Joe Computer 226 
72 Kemco Ltd 109 
112 Robert Kleven & Co 184 
139 Konan Corp 223 
198 Leapac Services 283 
249 Lexington Books/D C Heath 319 


* Lifeboat 68, 120, 121 
13 Lobo Drives Int'l 23 


183 Lomas Data Products 271 


* MacMillan Book Clubs 181 


192 Macrotronics 279 
150 Malibu Electronics 233 
113 Marot Software Systems Inc 187 
176 Marymac Industries 266 
236 Matchless Systems 309 
78 Maxell Data 117 
316 J McCarron Software 364 


* McGraw-Hill Magazines 72, 73 


Meas Sys & Controls 27, 211, 
227, 243, 255 
METARESEARCH 362 

MICAH 301 

Microamerica Distributing 204 
Micro Age Computer Store 111 
Micro Ap 253 

Micro Appl Grp (MAG) 299 
Micro Appl Grp (MAG) 299 
Micro Architect 243 

Micro Business World 378, 379 
MicroByte Software 211 

Micro Computer Brokers 122 
Micro Comp Discount Co 279 
MicroComputer Serv Corp 291 
Microcomputer Tech inc 157 
Microcomputer Tech Inc 225 
MicroDaSys 262 

Micro Data Base Sys 93 
Micromail 98 

Micromail 238 

Micro Management Sys 173 
Micro Mikes 237 

Micropolis 194, 195 

Micro Products Unlimited 356 
Micro Pro Int'l 153 

Microsoft 59 

Microsoft (Cons Prod Div) 41 
Micro Software Distributors 362 
Microtax Software 48 
MicroTech Exports 362 
Microtek Inc 47 

The Micro Works 54 

Micro World 77 

Mighty Micros 286 

Mikos 374 

Mini Computer Ruppliere 285 
Mini Micro Mart 2 

Mini Micro Mart 394 

Mini Micro Mart 395 

Mini Micro Mart 396 

Mini Micro Mart 397 
Mittendorf Engineering 154 
Morrow/Thinker Toys 31 
Morrow/Thinker Toys 71 
Mountain Computer Inc 19 
Mountain Computer Inc 256 
mpi 305 
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OSM Computer Corp 268 
Owens Associates 182, 183 
Page Digital 384 

Palomar Computer Systems 235 
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PCD Systems Inc 38 
Pensadyne Computer Serv 364 
Percom Data Co Inc 15 
Percom Data Co Inc 89 
Peritek Corp 308 

Personal Computer Sys 158 
Personal Micro Comp Inc 199 
Personal Programs by 

Victor 355 

Personal Software 39 
Petersen Manufacturing Co 34 
Phase One Systems 18 
Pickies & Trout 322 

Potomac Micro Magic 258 
Power One Inc 14 

Priority One 349 

Priority One 350, 351 


Professional Data Sys 314 
Professional Software Inc 191 
The Purchasing Agent 360 
QT Comp Systems 28, 29 
QT Computer Systems 388, 389 
Quality Computer Parts 358 
Quaiity Software 149 
Quasar Data Products 207 
Quay Corp 75 

Quest 359 

Quintrex Inc 356 

RACET Computes 304 

Radio Shack 219 

RCA Solid State 131 

RNB Enterprises 36 

S & S Computing Inc 362 
S-100 Inc 299 

SC Digital 321 

Scientific Engineering Labs 360 
Scion Corp 5 

SciTronics 269 

Scottsdale Systems 82 

SD Systems 55 

Service Technologies 94 
Shepardson Microsystems 150 
Michael Shrayer Software 70 
Shugart 7 

Sierra Software 362 

Sinclair Research 209 

Sirius Systems 217 

Small Business Appl 107 
Small Sys Design 299 
Smoke Signal Broadcasting 87 
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Software 48 

Software Concepts 295 
Software Consultants 358 
Software Development & 
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The Software Exchange 229 
The Software Farm 356 
Software Labs 381 

The Software Works 315 
Solid State Sales 366 

Solid State Surplus 364 
Sorcim 88 

Sorrento Valley Assoc 172 
Southwest Tech Prod Corp C II 
Spectrum Software 222 

SP Electronics 360 

SSM 11 

Structured Systems Group 174 
Structured Systems Group 176 
SubLOGIC 301 
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SuperSoft 261 

SuperSoft 265 

Sybex 85 

Symtec 97 

Synergetic Comp Prod 320 
System Software 283 

SZ Software Systems 255 
Tandon Magnetics 99 
Tarbell Electronics 167 
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TecMar Inc 302 

Terminai Data 355 

Texas Instruments 49 

Texas Instruments 105 
Thorson Engineering Co 358 
3 М Company 57 

3G Company Inc 260 

3G Company Inc 319 

TNW Corp 316 

TransNet Corp 210 

Trionyx Electronics 289 
Ucatan Computer Store 356 
United Business Prod C III 
United Software of America 91 
Universal Data 129 
University Microfilms 288 
US Robotics Inc 143 

U S Servex Inc 360 
VANDATA 236 
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Vector Electronics 283 
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Victor Data Products 303 
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Vista Computers 354 
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Wameco 373 

Whitesmith's Ltd 67 
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Worldwide Electronics 358 
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Zg Systems 316 


A COMPANY TO RELY ON... 
UNITED BUSINESS 


UNITED BUSINESS PRODUCTS 
20268 E. Carrey Rd. 
WALNUT, CA. 91789 


NAME OF COMPANY 
ADDRESS 
CITY, STATE, ZIP 
ATTENTION OR DEPT. 


A П The swingline table top burster will separate single-ply continuous 
forms into individual sheets up to 15". Length 2%" to 12". Paper weight 10 to 
110 ib. bond. Speed is constant at 125 ft. per minute. 

Price $ 899.00 


Wt. 95 Ibs. 


B О Our custom forms have a guarantee that speaks for itself. Our time on 
forms range from two to five weeks for custom work and before we start a job 
we now give a guaranteed shipping date and price, depending on art work, 
from two to five weeks and for every day we're late we give you a 10% discount. 
To get a quote just mail the detached portion of this ad with sample of form or 
layout and we will call you the day we get the information with a price and 
guaranteed day of shipment. 


C О The swingline table top decollator is a portable unit which separates 
both carbon and сагропіезз continuous computer forms into stacks. Тһе 
separated carbon is easily and neatly removed from carbon pick-up spool. 
Form size is up to 15" wide. Wt. is 10 to 110 ib. bond paper, and the speed is 
variable from 75 to 200 feet per minute and takes only 120 volts AC 60 hertz to 
operate. 


Wt. 40 16$. Price $ 419.00 


D О The Datatech Intimus 007 shredder works for Scotland Yard, for 
a authorities, for important corporations, banks and embassies. 

he cutting capacity is 12 to 14 sheets at one pass. Cross cutis 1/35 x 3/8. It has 
а 2 H.P. motor and runs off of 220/380 V 3 phase. 


Wt. 320 Lbs. Price $6799.00 


PRODUCTS 


(213) 448-4850 
(714) 594-5966 


E О The intimus 306 is designed for trouble free operation and has a switch 
for forward and reverse rotation. It has 2 motors with terminal overload. 
Housing consists of coated steel, mounted on rubber cushions for noiseless 
shredding. The 306 can sit on a table or a stand. Cutting width is '4" or И" and 
has two 150 watt 110 V 60 cycle, 1 phase motors. 


Wt. 66 Lbs. Price $1199.00 


Е О The Intimus Simplex is designed for security without problems in the 
office. One push of the button renders confidential information into five 
illegible paper strips ж” thin. The simplex has a wide opening in the middle for 
throw away of cans, etc. Even a paper clip is simply cut into pieces. The Tu. 
capacity is 8 to 10 sheets at one time. Ithasa 1/5 H.P. motor and runs off of 11 
volts. 


Wt. 27 Lbs. Price $ 599.00 


Ө O Our catalog consists of more information on equipment in this ad. 
Other models are available plus a complete line of calculators and typewriters 
by Adler, Lathem time recorders, several varieties of safes, and our 
disintegrator that destroys paper, aluminum, film and carbon to a complete 
loss of identity. 


Price $2.00 


H O Free Brochures and more information: 
1. о Business Forms 

2. п Caiculators 

3. б Forms Handling Equipment 

4. O Time Recorders 

5. п Typewriters 


Terms: Check or money order U.S. funds only. Prepaid orders add 3% S/H, COD's add 5% S/H (U.S.only). California 


residents add 6% sales tax. ке 
Prices subject to change without notice. т: i 
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Ohio Scientific: 
The leader in 
Winchester 


based micro- 
computers. 


Ohio Scientific produced the first large capacity 
fixed media hard disk (Winchester) based 
microcomputers in 1977. Since then we have 

- shipped more of these systems than the rest ої 
the microcomputer industry combined. 


Family Features 

Ail standard C3 features including: 

e 3-processor CPU with 6502, 280 and 6800 

s 7 MIPS 6502A 

° 48K static RAM 

e Dual 8” floppies 

e Free standing rack for direct expansion capabilities 

e 17-slot OSI 48 line BUS architecture for large system 
expansion 

e Directly accepts up to 8 users with currently available 
my boards, more with higher density boards in the 
uture 

e Directly expandable for use as Network data bases 

e Slide-mounted subassemblies, removabie side panels and 
locking rear door for easy expansions and service. 


СЗ-А 

The floppy only rack based C3 for users who anticipate 
expansion to hard disk, multi-user and/or networking in the 
future. Under 570%. 
C3-B 

Тһе worid's most powerful microcomputer (when GT 


equipped). Features the highly advanced and extensively 
field proven OKIDATA 3306 Winchester disk. 


Features 

e System boots from floppies or hard disk on power up 

e 74 megabytes end user workspace under OS-65U, 80 
megabytes unformatted 

e Uitra-high performance disk 
74 millisec worst case access 
38 millisec average 
10 millisec access on cylinder (215K user workspace) 
8 megabits per second transfer rate 

e Simple on/off disk operation with elaborate internal 
protection from improper temperature, line voltage and 
controller failures 

e Features spindle brake and designated head landing at 
for much longer operational life than the newer low-cos 
Winchesters 

e Highly advanced OS-65U operating system: 
Multiple level pass word security 
Multiple operating systems on disk 
Ultra-high speed “FIND” command for high speed stringy 
searches (Associative Access) 
Upward compatible with multi-user and network system 
with full file, peripheral and communications arbitrationt 
between users 
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e Available factory configured for up to 8 users and network 
data base operation 

e Expandable to CP/M operation by adding АҚ (CM-2 
memory) Under $14,000 


C3-C 
A medium performance Winchester disk based system 
which provides the ideal cost/performance ratio in typical 
small business applications. The C3-C uses the Shugart 
SA4008 29 megabyte Winchester disk. 
Performance specifications, hardware configuration and 
software is identical to the C3-B with the following ' 
exceptions: 
° 23 megabytes of end user workspace under OS-65U 
e 29 megabytes unformatted capacity 
e Medium performance Winchester 

240 millisec worst case access 

87 millisec average access 

10 millisec access on cylinder (110K user workspace) 


e Simple on/off disk operation Under $11,000 
Ohio Scientific has a new OEM program that is easy to 
start with, and provides generous discounts for quantity 


purchases. 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 


m [— 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 » (246) 831-5600 
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